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MORPHINE MEDICATION AS A METHOD OF DELAYING 
ASPHYXIATION* 







By Feurx P. Cumumewortn, M.D., anp Attini0 CANZANELLI, M.D., Boston 





t ipa investigation was undertaken in the belief that it might prove of 
value as a palliative measure to be used in future conditions, such as 
existed on the submarine 8-4, and thereby prolong life. 

Under normal atmospheric conditions, an increased need for oxygen 
goes hand in hand with an inereased production of CO, which results in 
stimulation of respiration due to the small temporary excess of CO, tension 
in the blood. On the other hand, when the subject is in an air-tight com- 
partment, this same delicate mechanism hastens asphyxiation. 

It is common knowledge that morphine decreases mental and physical 
functional activity; and it was reasoned that the accompanying slowing of 
the respiratory apparatus would limit or retard the need for oxygen and 
decrease the output of CO., hence, other things being equal, the subject 
would live longer because the available oxygen would be utilized more slowly. 













As this research is concerned with the reactions of the respiratory center 
to oxygen and earbon dioxide under mild morphine dosage, a brief review of 
the behavior of this center as influenced by morphine is given. Dixon’ states 
that ‘‘small doses of morphine depress the respiratory center in the medulla. 
The respiration becomes slower, and the inspiration is somewhat prolonged 
so that it is deeper than usual; the sum total of these two factors is to diminish 
the respiratory exchange. In a resting rabbit the air expired in thirty seconds 
averages about 200 ¢.c. If 0.01 gram morphine hydrochloride is administered 
as an injection the average soon falls to about 90 ¢.c., and in man a similar 
condition obtains, though not so exaggerated as in the example given. In 
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larger doses the respiration becomes very shallow, and before death, fre- 
quently assumes the Cheyne-Stokes type.’’ 

Sollmann? states that ‘‘Morphine and its derivatives depress the excita- 
bility of the respiratory center. The spontaneous rhythm and the response 
to asphyxia and to reflexes are all lowered.”’ 

Y. Henderson*® points out ‘‘that very minute doses (2 mg. of morphine 
for man) lessen the cough reflexes without producing any other noticeable 
change. Somewhat larger, but still nonnarcotic doses (3 to 15 milligrams 
of morphine) diminish the excitability for carbon dioxide, and to a lesser 
degree for other afferent impulses.’’ 

Higgins and Means‘ confirmed the fact that the threshold for CO, is 
raised. 

Recently, Y. Henderson® in discussing ‘‘oxygen want’’ wrote as follows: 
**Oxygen is not a stimulant but a foodstuff. Deficiency of oxygen, beyond the 
first slight stimulating effect, depresses the nerve centers. In the absence of 
oxygen the tissues of the body cannot produce carbon dioxide. It is the 
carbon dioxide carried by the blood from the tissues to the brain that is the 
physiologic stimulant to respiration. When the center is depressed, it re- 
quires more than the normal amount of this stimulant to induce activity.’’ 

Further data are supplied by Meyer:® ‘‘Under its influence the respira- 
tory center becomes less excitable, so that the CO, in the inspired air must 
be increased much more than under normal conditions in order to cause the 
usual inerease in respiration. The sensibility of the respiratory center to 
reflex stimulation, such, for example, as that resulting from stimulation of 
the sciatic, is diminished in the same fashion as its sensibility to CO.,. 

‘‘In man, after very small doses of morphine (3 to 10 mg.) the dimin- 
ished excitability of the respiratory center expresses itself by slowed and 
deepened breathing, for a stronger summation of the stimuli (distention of 
the lungs and the CO, tension in the blood) is needed to excite the rhythmic 
respiratory movements. ’’ 

While there is decided uniformity of opinion regarding the behavior of 
the respiratory center to oxygen and carbon dioxide, the reported results 
regarding the basal metabolic rate under morphine medication are confusing 
and conflicting. Dixon’ states, ‘‘We have seen already that the absorption 
of oxygen is considerably diminished after morphine; the carbonic acid out- 
put is diminished also, although not to the same relative extent as the 
oxygen. As a result, the amount of carbonic acid present in the blood is 
usually inereased slightly. Metabolism is lessened, no doubt, on account of 
the general quiescence. In consequence of these combined effects, less nitro- 
gen is excreted in the urine.’’ 

In agreement with Dixon, Sollmann*® writes that ‘‘The output of CO, 
and to a lesser degree of urinary nitrogen, is materially decreased, mainly 
by the muscular quiet; in prolonged experiments also by the digestive de- 
rangement.’’ 

Nishigishi® contradicts the above authors while Boothby and Rowntree’ 
conclude that morphine in sufficient quantities to produce sleep lowers the 
heat production.’’ It should be borne in mind that the experiments 
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cited, pertaining to the action of morphine on the basal metabolic rate, 
were carried out under standard atmospheric conditions. On the other 
hand, subjects in air-tight compartments are confronted with an atmosphere 
which is constantly changing; the oxygen percentage in the air of the com- 
partment is progressively diminished whereas the CO, progressively increases. 

The initial effects of very small amounts of morphine are to lessen the 
sensibility to pain, cough, hunger, discomforts, and other disturbing influences. 
Before considering the use of morphine to delay asphyxia in man, tests should 
be made in order to secure subjects that give normal reactions to this alkaloid. 


METHODS OF INVESTIGATION 


Preliminary tests were carried out upon white rats in air-tight compart- 
ments to determine dosage and differences in time of death between the 
morphinized animals and the controls. 

The initial dose of morphine was determined by using 25 per cent of the 
textbook dose for white rats which is given as (minimum fatal dose, 0.40 
grams per kilo or 0.40 mg./gm.), i.e., 0.10 mg./gm. With this amount, rats 
invariably died before the controls in the same containers. Next, a further 
reduction of 50 per cent (0.05 mg./gm.) was tried with similar results. 

Realizing that the dose was still too great it was again cut to 0.025 
mg./gm. Even with this marked reduction the morphinized rats still died 
before the controls. This led us to appreciate that we were dealing with a 
complex depression of the respiratory center, caused by morphine, ‘‘oxygen 
want’’ plus CO, action. From this point we ran our controls in separate con- 
tainers of equal volume in order to secure a direct comparison, because in the 
same containers the normal rats were utilizing the oxygen at a more rapid 
rate, and this utilization naturally added to the depression of the morphinized 
rats and complicated the analysis of results. 

We later changed from museum specimen jars to a bell jar* with two 
taps, one on the top and one on the side, in order that the gas analyses (by 
Haldane method) could be carried out. In addition an equalizing manometer 
was provided which permitted the air-tight jar to have atmospheric pressure 
at all times. This manometer bulb had a cubic capacity practically equiva- 
lent to the respiratory deficiency produced by the rats under observation, 
and therefore this bulb volume was displaced into the bell jar toward the end 


of the experiment. 
DESCRIPTION OF EXPERIMENTS AND DISCUSSION OF RESULTS 


Table I gives in detail the time of asphyxiation of rats both with and 
without morphine. It brings out in addition several interesting facts pertain- 
ing to ‘‘oxygen want’’ and the corresponding reaction of the respiratory 
center. 

Since in our experiments we have the time of asphyxiation of rats of dif- 
ferent weights, we must interpolate this weight factor in terms of a standard 
weight rat. We decided to use a 150 gram rat as our standard unit through- 
out this investigation. 





*Sealed with paraffin. 


























. 


po }e}losnsel 

pue poaoulay 
| OF “dsoy cF'¢| 
| GL “dsoy OF'e 


DICINE 


. 
“4 






































aI og “dsoy 2e°¢ 

a | s0t “dsoy gee | 

= | PIC oT | ped payeposnser = | 

< ped OT’S | OL ‘dsey Ze't | pojduie} puv poaowol qeyy| 

00T “dsoy CFT | 08 ‘dsoy OST | yu uory SI ‘dsoy gT'¢ ped 03't 

= = F0T “dsoy pon or | St “dsoy ATT |-vyosns | «para 03 ‘dsey go'cgg “dsoy tlt 

> got dsoy Og ‘dsey crt pad 08 “sey ITT et pur gg ‘dsoy 09 ‘dsoy cog por OL't pod CB'F 

a sor dsoy og ‘dsoy cr stip “dsoy OT | paaowoy Og eigor “dsoy 0g “dsay oo'ciog “dsoy gr “dsoy OOF ogT “dsey pad O¢'s 

4 o9t dsoy og ‘dsoy oosi|:¢ “dsoy OOT “ds0y 80'°T [so “dsou 62 srt “dsoy OT “dsoy oc'tiFoT dsoy ost dsoy crelgztdsog 09 “dsoy oo'e 

“S 00T “dsay OOT “dso Gror #1 “dsey Ost ‘dsoy co'stcot dsoy OFT “dsey sTgost “dsoy = ogT dsoy OFF 0st “dsoy oct “dsoy Os'siogT dsoy OTT “dsoy 0¢'s 

= oot dsoy 0g ‘dsey gt oT Gl “dsay ott “dsoy OF LOFT “dsey = OFT “dsay se'G0eT ‘dsoy 008 “dsoy Og" H00T “dsoy coe 003 ‘dsey 00°S 

E poayees — 60°01) peves pier 08 itsad ‘Same r9°) ape tat 62't vores Ive’ F0'E Po[vos IBLE OCT 
yal ‘ | ulyalio So outyalo i ha euryato eutyaio “¢ to 

< aurydioyw s0°or ourydio Ww 86°31 j[d10W 8° (yar ser Lyd1oyW w ourydioyw 5 

S | | | i) 

4 ‘WETETIM “WIFLT IM USF coT IM “WH LOT IM MT Est IM “WI OFT IMIS BEL IM “WI OOT IM! WS ZIT IM “MT OCT IM WS CsT IM “WI OST IAN 

J ;NOUIT AM, aurydioy | ynouyT A aurydioyy | ynoygTA, aurydioyy | qNoyTM aurydaoy | ynoyTA ourydaoy | ynoyty aurydaoy 

5 ‘ON I°ON | II ON I ‘ON | II ON I ‘ON | II “ON I°ON | II ‘ON ION | II ‘ON I ‘ON 

| ‘ws /3u CZO'O | ‘Ws /*BU ZOO ‘ws/3u ¢Z0'O | ‘ws/ Bu CZO'O | ws /' But COO ‘w3/'3u OT'O 

4 7 aSvsOq| : osusoq : ad vsoq| 103 sod :asusog :oSusoc] 

=} Sia} G'F—savl unossny_y ron I—savl wnoesnyy =| oz, T—Savl wnesnyy For T—savl wneen I \81031] g—avl umnosnyy js}, C'f—avl wnosny, 

si : LOULBJUOD) : JQUTBJUOH) : LBUTBIUOD) + OUTRO; ye + AOUTEUOH) : LOUTBIUOL) 

= 83/16/6_ ‘9 ‘axd | —8/FB/B_“G “AXG 83/16/38 "F “Axa 82/91/68 “AXE | 8G/9T/B GS “AXA _88/S1/8_ ‘T ‘xa 

S a = 





I @1avy, 


= — — =~ - ~—+> omg 
~~ oe —s > ae SE Qe Teer ere = 7 & 
eee 











MORPHINE MEDICATION AS A METHOD OF DELAYING ASPHYXIATION 295 


This reduction of time values can be made since the time is proportional 
to oxygen consumption while the oxygen consumption is approximately in- 
versely proportional to the body weight,* thus permitting direct comparisons 
as shown by evaluations in Table II. 


TaBLe II 


COMPARES DURATION OF LIFE WITH MORPHINE AND WITHOUT MORPHINE IN TERMS OF 
150-GRAM Rat 











EXP. DOSE WITH MORPHINE WITHOUT MORPHINE 
1 0.10 87 min. 181 min. 
2 0.05 66 min. 74 min. 
3 0.025 49 min. 37 min. 
4 0.025 48 min. 44 min. 
5 0.025 59 min. 45 min. 
6 0.025 228 min. 210 min. 














Experiment 1 was the first in which morphine was used. Two rats were 
placed in a four and one-half liter jar. The morphinized rat lasted eighty- 
seven minutes while the control lived one hundred eighty-one minutes; here 
the morphine failed to delay death. This experiment indicated that we were 
dealing with an early death due to too great a depression of the respiratory 
center by morphine. It is obvious that the slowing of the use of the available 
oxygen carried the control a longer time. 

Experiment 2 was run in the same container, but its volume was reduced 
one-half with acidulated water and the rats were supported on a floor above 
the water level. Here the morphinized rat lasted sixty-six minutes while the 
control lived seventy-four minutes. The dose of morphine which had been 
reduced 50 per cent still gave evidence of overdosage. At this point we ap- 
preciated that we were dealing with a complex depression of the respiratory 
center, i.e., from morphine, from ‘‘oxygen want,’’ and from carbon dioxide. 
This prompted us to carry on experiments in separate air-tight containers be- 
cause it was evident that the rat with the raised threshold would die first. 

Experiments 3, 4 and 5 are typical of the effects of morphine upon rats 
in separate containers (1 liter jars). Here the morphinized rats were saving 
oxygen for themselves alone, with the result that they outlived the controls. 
Incidentally, in two cases the morphinized rats were removed and resuscitated. 
Our usual procedure, however, was to obtain data regarding the exact ex- 
tension of life with morphine. In Experiment 3 the rat with morphine lasted 
forty-nine minutes while the control lasted thirty-seven minutes. In Experi- 
ment 4 the morphinized rat lasted forty-eight minutes whereas the control 
lived forty-four minutes. In Experiment 5 the morphinized rat lasted fifty- 
nine minutes, the control forty-five minutes. 

Experiment 6 is a similar test, but in a 4.5 liter container. In this ex- 
periment it appears that the morphinized rat died first; however, reducing the 
time factors in terms of 150 gram rat, we find that actually the morphinized 
rat lasted 228 minutes while the control lasted 210 minutes. 


*If the rat weighed 130 grams and it lived ninety minutes its corrected duration of time 
130 





would be times 90 which equals seventy-eight minutes. 
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Experiments 8, 9, 10, 11, and 12 were carried out in a bell jar to permit 


gas analysis. Five rats were placed im the bell jar at a time. In Experiments 
2) and s. rour ot the live rats rece ived l} orp] lhe Samples ot the alr were 


taken immediately after all the morphine rats had died and the final samples 
ere taken at the end of thi experiments These experiments again show 


that where the morphine rats and the control rats are together, the control 


rats live the longest 


Experiments 9, 10, and 12 are groupings of five rats thout morphine 
Ilere samples were taken at the end of the experiments 

In Experiment 13, two rats were placed in a bell jar without morphine, 
samples of air being taken at the end of the experiment. In 14 we utilized 


smaller jar to shorten the Ime of the experiments on account of the re 


dueed number of rats 
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Table IV gives the results of gas analvses. In the group studies rats did 
die at the same time indicating that there are individual variations in 
r reactions te anoxemia This was true regardless of whether they had 


ad not received morphine 
This series shows in all instances that the morphinized rats had a raised 
gen threshold which gives a distinet explanation for their earlier deaths 
en in the container with the control It is also evident that in the death 
ting at the higher oxygen level there must necessarily be a lowered CO 
e. The average CO, and O, pereentage of the air in the container of the 
rphinized rats was 12.65 and 5.76 respectively, while the percentage of 
CO, and O, of the control averaged 14.40 and 3.82 respectively. 


The action ¢ 


f morphine is a depressant upon the respiratory center, and 


n all activity. This general depression slows respiration in three ways: 


it reduces the oxygen consumption; (2) at the same time the morphine 


es the oxygen threshold; and also (3) raises the CO, threshold. One might 

et the morphinized rat to die first because its respiratory eenter for 
oxygen is set at a higher level, hence, oxygen percentage below this point 
uld be incompatible with its life, but the slowed respiration of the mor- 
nized rat results in a slowed utilization of available oxygen, hence, the 
oxygen level at which death takes place is reached later than that of the 
control rat. 
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Large dosa we produces a heavy depression ot the respiratory center, al 
thre Oxveve)l leve at w } ie] death oeecurs IS Soon reached because the SLOW ¢ 


torv rate does not sufficiently compensate for the raised oxVveen rr 


respira 
it whiel fe will be maintained, i.e., the rise in oxvgen level is not direct 
roportio to th decreased respiratory rat 
tis possible that t dosave could b riher reoulated so that the 
Det POC) he decreased espirator rite pred thre raed oxveen level ou 
result ! Tire maXimum proto tio? ol lle 
That fe should be sustained in a modified wav at a low percentage ¢ 
ve ) } t 8 near eent | | conr bef ‘oO ‘ rylaot acpryt ot} 
oxveen abpvout > pe} Cen leh} Occurs ¢ are COMP! ( asp Ala tio 
rather startling. vet Haldane was fairly comfortable for a short time w 
ess than % per ceert. and nm Hs-OXVeen anesthesta. if Is customary to allo 
thre patient less than this mou 
All morphinized rats showed that the oxveen threshold was higher tl 
that of the controls This fact leads us to believe that in eases with marl 
, i? , 77 he 1] 2 ider WS) t 7 lyenpe 
anoxemia (pneumonia), it would be well to consider using other drugs 
diminish the acuity of sensations and to slow respiration, or at least 


preseribe morphine in reduced doses with perhaps more frequent adm 


tration 
In the above experiments the cubie capacity of the air-tight conta 


t} 


in comparison with the volume of the rat was small It is obvious that 


crease in container capacity would delay fatal apnea and extend life 


more slowly asphyxiation IS produced, the less noticeable are the SEPISO 


and motor symptoms 


CONCLUSIONS 


] Data are presented showing that with proper dosave, morphine 


prolong life in air-tight compartments 
2. Definite evidence is given that the respiratory. centey is depressed 


a deficiency of oxygen, in spite of increasing carbon dioxide tension 


{ ; 


3. With marked anoxemia very small amounts of morphine affec 
oxygen threshold of the respiratory center 

$. Decreased functional activity expresses a slowing of the basal met 
bolic rate 
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much eriticized by his fellow physicians for his advanced ideas, 
his words the basis of my remarks. A physician of Mantua, in 
amed Marcellus Donatus, in 1586 wrote as follows ‘*TLet those 
t the openine of bodies well understand their errors. When the 


to individuals attacked with a similar disease No less blame is 


the try 


lv grant permission for its performance on themselves or a mem 
family l am assuming, of course, that the procedure would be 
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DE OF THE PROGRESSIVE PITYSICIAN TOWARD 
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By Raueu G. Mitus.¢ M.D... Rocitester, MINNESOTA 


he pages of historv and quote the writines of a man 


ase is obscure. 1})} Opposing the dissection Ol a corpse which must 
the food of worms, they do no good to the inanimate mass, and 
rrave damage to the rest of mankind, for they prevent the physi 

uring’ a Kno ledeor which may afford the means of evreat relief, 


] 


» those delicate physicians, who, from laziness or repugnance, 
» remain in the darkness of ignoranee, than to scrutinize, labori 
th, not reflecting that by sueh conduct they render themselves 
ard God, toward themselves. and toward society at large.”’ 

atter part of this quotation to which | would direct your atten 
rship alone does not necessarily imply conviction that necropsies 
ducted after every fatality. It is a fundamental weakness in our 
ational svstem that allows students to be graduated without be 


convinced of the supreme value of necropsies that they would 

















a satisfactory and deferential manner, in keeping with the 


the occasion and with the importance of the examination to all 


the medical knowledge available today has come directly from 
table. Even a eursory survey of medical history will eonvinee 
this facet. The Alexandrian school flourishing about 300 vears 
ristian era was exeeedingly active in the study of pathologie 
e zeal of these physicians would put most of us to shame, but 
with the fall of their civilization their medicine went with it. 


and later civilizations that supplanted it failed among other 


ion full sway. The result you know only too well. The Dark 
irk indeed for medicine, and it was many centuries before the 
0 appear 


nt of address presented at the Alpha Omega Alpha Banquet, Omaha, Nebraska, 
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It is significant that the real beginnings were made by men living in th 
Roman States, which were later united into what we know today as Italy. A 
croup of four men, Anthony Benivieni, then Eustachius, Rembert Dodoens 


ly Mareellus Donatus, were outstanding. It is recorded, howeve1 





and fina 
that in spite of their enthusiasm and earnestness pathology did not make ver; 
rapid progress. Opposition was too strong and there were no aggressiv: 
physicians to carry on the work so energetically inaugurated. 

A beginning was being made in England about this time. Francis Bacor 
urged that necropsies be performed for the advancement of medical know! 
edge. William Harvey and Glisson were of the faithful few who made prac 
tical use of necropsy material. (Glisson, too, was an ardent advocate of find 
ing the lesions that accompany a certain train of symptoms 

Morgagni, another Italian, nearly 200 years later, should be credited wit 
pushing aside some of the gloom that had covered medical science for so man: 
centuries. He it was, in 1761, who published a work, ‘‘The Seats and Causes 
of Diseases Investigated by Anatomy,’’ that marks the beginning of a nev 
era. Only sinee his time have necropsies become so frequent as noticeably 1 
affeet medicine. 

A semblance of accurate diagnosis came into being when the performan 
of necropsies was more of a routine than an event. Laennee, in France, \ 
able to interpret breath and heart sounds in terms of pathologie anatomy b 
means of the stethoscope which he invented, and with constant study of | 
patients after death. Bright made his contribution to nephritis in a simil: 
manner. Would that there were more of his type today to complete the wor 
so nobly begun. Semmelweiss, in Austria-Ilungary, was impressed by t 
similarity between the organs of those dead from puerperal fever and of th: 
dead from septicemia. ‘‘Infection was his conelusion and eleanliness | 
remedy.’’ Fitz, an American, discovered appendicitis at necropsy. 

It is significant that practically all the men of note whose names you ca! 
recall as being outstanding in the medical practice of the past have had o 
thing in common. They have been clinicians who followed their fatalities 
the neeropsy table. The mention of the names of a few of these will suffi 
Hunter and his nephew, Baille, Bichat, Graves, Corrigan, Skoda, Hodek 
Stokes, Delafield, Janeway, Halsted and Osler. Thus has the profession profit: 
by the experience of these masters of clinical medicine who were at the san 
time experts in the interpretation of pathologie conditions. Many of t! 
great advances of the past have been made as a direct result of the intensi' 
study of pathology as revealed at the necropsy table. 

You are doubtless familiar with the biologic dictum that ontogeny rec 
pitulates phylogeny. I have already shown that the scienee of medici 
has been directed and moulded by the correlation of the elinieal and path 
logic phenomena. I wish to point out the manner in which the individu 
grows, and to develop the thesis that he is subject to exactly the same pri 
ciples as apply to the evolution of the science. 

The best diagnosticians of this and past generations have been those most 


careful to correlate clinical with pathologie data. The example of Osler wi 
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be remembered in this connection, by his oft-repeated remark that he never 


} 


missed a necropsy in one of his fatal cases. This constituted a previous en- 
gagement, that took precedence over every other appointment no matter how 


important, and regardless of the prominence of the individuals concerned. 


Continental physicians have been more exacting in this particular than man) 


of our own countrymen; hence, the rapid and phenomenal development of the 


leaders of medical thought in Berlin and Vienna 

The converse of this is equally true. The poorest diagnosticians of one’s 
acquaintance are usually those who do not secure permission for the examina 
tion of their fatalities, and rarely if ever attend such an examination if se 


cured by someone else. There are unfortunately those who are not above 


seeking to put their more aggressive and scientific colleagues in a false posi 


tion in the eves of the relatives 
Two or three deeades ago for a physician to insist on the examination of 


1+ 


the blood, urine, sputum or feces was to expose himself to the eritieism of 
those physicians who elaimed that their diagnostic acumen was such as to 
make such procedures unnecessary or even absurd Those who today take 
this attitude are looked upon, even by the laity, as out of date and not worth) 
of eonfidence. Perhaps two decades hence, those who are unable to perform 
necropsies or to make use of the findings in a given case, will be viewed in 
exactly the same light. Their practice will gradually slip away from them, 
and when it is toe late thes will find that the progress of medical science has 
eft them stranded, alone, and bemoaning the cruel fate that has deprived 
them of patronage in their declining years. Thus the biologic law of the sur 
val of the fittest operates in our midst 


If a physician has done his best for a patient, and vel death occurs, the 


ilt, if there be any, rests with the shortcomines ot medical science and not 


th the individual concerned. Thus, with a free conscience, the physician has 


right to Inquire into the reasons for the failure Death from disease is 


eoretically a therapeutie failure, and it is worthy of the medical idealist 
oD | 


it he strive toward the relief of every patient entrusted to his care. The 


solve the problem, and to discover 


se of the necrospy is the best wavy te 
clews for future success. 

In the same breath with whieh we give assent to this proposal we admit 
that we cannot be right in our judgment in every case. Omniscience is not a 
function of the human mind, as we tacitly admit when we provide lead peneils 

th erasers. Experience, however, lessens the frequeney of mistakes. In 
the well-known prineiple of trial and error, we eliminate the errors by re- 


peated trials. If the error is not discovered we continue with the trials indefi- 


nitely, as does the physician who continues to allow the undertaker to econ- 
ceal his mistakes. Pursuance of this custom eventually banishes into the dim 
distanee the sound principle of trial and error, replacing it with a phantom 
infallibility of judgment, which is the most dangerous form of self-delusion. 

The symptoms of this psychosis would be interesting if the complaint 
were not so serious. It is insidious in onset, and is never realized by its victim. 


There soon ensues a feeling of self-satisfaction, of complacency, if not actual 
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euphoria. One patient after another consults this physician; each is exam 
ined in the shortest possible time, Is elven a diaenosis, recelves a prescription 
and is urged to call again in a few days. Patients for the most part recover ; 
hence the logical conclusion is reached that the diagnosis and treatment wer 
correct Each case tends to render the fixed idea still more firmly fixed I 
has no consultations, hence there is never any difference of opinion. He ts 
always correct. Ile has reached a stage of diagnostic infallibility which cor 
cedes no possibility of error. A superficial general examination of the por 
tion of the body complained of, a touch on the pulse, a view of the tongu 
und possibly a record of the temperature suffice for the completion of a posi 
tive diagnosis. Further examination is unnecessary and other consultations 
might as well be had over the telephone. 

Ile is intensely resentful toward any physician who might consent to ac 
cept his patient in case the family demands consultation and he refuses. II 
considers this a personal insult, and his continued contemplation of this **u 
reasonable attitude’’ on the part of the family and ‘‘unprofessional condue 
of his associates bring him almost to the state of paranoia. [lis colleagues 
look on him as a difficult man to handle, and likely to develop intense dislike 
on the least provocation. Those patients who are still loyal to him may read 
11\ admit that he is dictatorial, and they strive to avoid crossing him. This 
loyalty may, however, result in definite injury to the patient, or even 
unnecessary fatality 

Failure to recover even when recovery was predicted, or the appearane 
of unlooked-for symptoms is brushed aside as of little or no importance. T! 
possibility of there being other diseases present, or that the diagnosis is « 


tirely wrong, is not considered. He has a routine remedy for every cough, 


stock prescription for every form of headache, a specially compounded | 
for pain and his own private liniment that is good for every musele and joint 
disturbance. Abdominal pain is always constipation and ealls for drast 
catharsis. Even strangulated hernia, intussusception, and appendicitis 
treated in this routine manner. An occasional fatality is an intervention « 
the Lord, and the physician is not in the least responsible. A **touch of pn 
monia’’ or a *‘complication’’ may close the picture, never the rupture o! 
vangrenous appendix or peritonitis. 

This is an extreme case, but one not so rare even in our day. There a 
milder cases of the same complaint, but all those so afflicted have in comm 
one essential feature. They have no place in their life or profession for t 
principle of trial and error, or for the necropsy which is the only means 
autocorrection. There is no known method of cure which the afilicted phys 
cian would agree to take. Prevention is the sole means of treatment of whi 
we know. This consists of habitual direct observation of pathologic process 
and the suppression of an ultravivid clinical imagination. The remark 
Francis Bacon that medical science is more professed than labored, app! 
only too commonly today. 

You would be extremely resentful if I possessed the gift of prophesy a 
could tell you that certain ones here tonight would conform to this pict 
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twenty years hence. No morphine habitué would become one if he could see 
the end from the beginning. But I warn vou that this disease will come upon 
even you unless you protect yourself and your professional career by the only 
known means of prophylaxis. Remember that its onset is insidious, and that 
you will probably not recognize its presence when or if it does come upon you. 

The natural question to ask is, how ean one perform necropsies if the 
services of a professional pathologist in the community where one expects to 
practice cannot be secured? I would answer, you expect to make of yourself 
a surgeon or an internist or perhaps some other specialist. You expect to 
work to that end until you have accomplished the desired result. Do you 
think Addison or Bright or any of those men whose names have been men- 
tioned hesitated for this reason? Each was his own pathologist; you can be 
your own. When there is a will there is a way. This way will be explained a lit- 
tle later. This is merely an excuse, not a reason, and having had the way pointed 
out, persistence in this excuse should warn you that vou might readily sue- 
cumb to this dread disease. 

As a conscientious physician you have no mortal right to ask permission 
for that which you would not permit for yourself or a member of your own 
family. You may not be asked to commit yourself in public, but this is a 
challenge to you, that you cannot evade. You must decide what you will do 
about the matter so far as your future career is concerned. Putting the mat- 
ter in more concrete form, there are two questions which you are called on to 
face: First, will | let it be known to my family that in the event of my death 
| desire that a postmortem examination shall be held, and put this so strongly 
that my relatives will feel it their duty to carry out my wishes if this is pos- 
sible? They should seek someone to perform this examination, even if the 
attending physician did not of his own volition make this request. Second, 
will I obligate myself to urge an examination on a member of my immediate 
family, and to use my influence to secure such permission in the case of a 
more distant relative? 

In 1914 Dr. C. D. Spivak, a Jewish physician of Denver, wrote an article 
entitled ‘‘Postmortem Examinations Among the Jews: <An Historical Sketch 
and a Plea to Jewish Physicians.’’ This states that for the previous ten years 
the Medieal Advisory Board of the Jewish Consumptive Relief Society had 
consistently carried out the poliey of seeking permission for necropsy in 
every fatal ease in which the clinical symptoms were at all vague. This was 
in the face of opposition of which we have little conception. A society was 
formed to oppose this action, and to fight against this modern tendeney by 
every known method, seeking to invoke both church and eivil law. This arti- 
cle is a strong plea to rabbis and Jewish physicians to modify the current 
beliefs and to nullify obsolete laws. Unquestionably Spivak’s influence and 
example have borne much fruit, at least among the more liberally minded 
Jews. 

Dr. Spivak died recently, and the example that he set is worthy of per- 
manent record which all may read who have even the slightest interest in 
necropsies and medical advancement. In his will he directed that his body be 
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disseeted by an equal number of Jews and Gentiles, and that thereafter his 
skeleton be articulated and sent to the University of Jerusalem. His wishes 
have been carried out. A special necropsy Was arranged, preceded by cere 
monies of appropriate nature, at which there were several addresses. His 
example has made it possible to link more closely the Medical School and the 
National Jewish Hospital for Consumptives. The pathologie staff of one con 
ducts the examinations for the other. Thus does the courageous example ot 
one man bear fruit that will benefit untold numbers. 

Those who are willing to go with me so far as to agree to necropsy for 
themselves and for their relatives might be inclined to go one or two steps 
farther. If one believes in necropsies himself, he should do all he ean to pet 
suade others to do likewise. Just how this may be accomplished varies with 
the person and the situation in which he finds himself. There are severa 
possibilities : 

lL. General Practitioner in a Small City—l can do no better than to eal 
to vour attention the experience of Waite in Texas. Here was a man who so 
thoroughly believed in necropsies that he sought until he found a satisfactor: 
solution for his problem. Ile wrote two articles entitled, **‘ Home Postgraduat: 
Work by Means of Postmortem Examinations’’ and *‘ An Experiment in Post 
vraduate Work at Home.’’ In short, this experiment was the banding to 
vether of a small group of physicians for the purpose of securing as many) 
necropsies as possible, and their detailed study. One physician recorded 100 
per cent permissions in his practice, and others reported high percentages 
This group reported on the results of ninety-five examinations. The cost 
which was slight, was prorated, but eventually it was found advisable and 
worth while to employ a pathologist to assist in the work. They found it 
worth their energy, time and money; so would you. 

2. General Practitioner but Connected with a Hospital Staff—You ma: 
let it be known that you are in favor of necropsies by setting a good examptl 
with the patients on your own service. Your own activity is likely to e1 
courage others less courageous. If your hospital is to secure recognition as a 
suitable place for internships it is now necessary to have a pathologist cor 
nected with the staff and have at least a certain specified but ever-increasi 
percentage of necropsies on fatalities. This is a strong lever with whieh to lift 
the staff out of a state of lethargy and indifference. 

3. Specialist with Services in One or More Hospitals —Y our support cal 
be given more strongly to those hospitals that meet the requirements of tli 
American Medieal Association than to those that do not. You can seek to 
educate those staff men who oppose necropsy on their patients, and strive to 
counteract their influence in this respect in the conduct of the hospital. B) 
this action the hospital and all concerned will be benefited. Men who co 
sistently oppose are likely to be less progressive and less scientific, and thei 
places can be taken with profit by those who are capable of making mue 
better use of the hospital facilities. 

Assuming that vou have done everything possible to secure permissi 


for necropsy in every case, the problem is not entirely solved. Incidental me? 
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tion has already been made of the desirability of having a necropsy well 
performed. There are three factors involved in this phase of the question: 

1. It is axiomatic that the more skillful the pathologist the more valuable 
will be the necropsy to all concerned. Some facets can be ascertained by an) 
one, While others require vood technic, nice discrimination and skiliful inter 
pretation. The best pathologist cannot be secured for every case, vet it is 
necessary to seek to improve the service in every possible way. 

2. The necropsy must be performed in such a way as to assist rather than 
hinder the embalmer in his work. This is a technical matter with which ever) 
pathologist should be familiar or, if he is in doubt, the embalmer should be 
consulted. Vessels cut too short, or left unligated, often cause much avoidable 
difficulty, and lay the foundation for later opposition on the part of the under- 
taker 

do. An interview should be held with the relatives, during which they 


should be fully informed of the nature of the disease, its course, the nature 


and reasons for any operation performed, and an interpretation given of the 


conditions leading to the death. This should be frank and straightforward. 
full and explicit, yet simple and devoid of medical terms, and carried out with 
the full consciousness of a duty faithfully performed. It is often an advan- 


e to have someone hold this interview who has not been directly connected 


tag 
with the case, such as the pathologist or the superintendent, and vet one who 
has sufficient knowledge of details to discuss the case with ease and precision. 


Special attention paid to the relatives at the time of their acute grief and 


a detailed explanation of the whole situation may readily dispel disturbing 


thonehts and correct wrong impressions with the result that the full confi- 


denee of all concerned is retained. A physician who has done his duty is 


entitled to retain the full confidence and respect of the relatives of a patient 


whom he has lost, and this he can do by facing the issue fairly and squarely 


the manner suggested. 
I trust that the foregoing presentation has not been without effect on 


vou. Theoretical assent to these principles should have given place to active 


advocacy. Nominal agreement with these facts should have been replaced by 


conviction that necropsies are essential to the progress of our science. 
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EFFECT OF STORAGE ON CHEMICAL AND ANTISEPTIC PROPERTIES 
OF SILVER PROTEIN SOLUTIONS* 































By H. Wages, Pu.D., anp C. M. Brewer, M.S., Wasuinaton, D. C. 


CCORDING to the United States Pharmacopoeia, Tenth Revision, solutions 
of silver protein, both mild and strong types, should be freshly prepared 
and preserved in well closed containers, protected from the light. A search 
of the literature for facts on which these specifications might be based showed 
such a mass of conflicting evidence that an investigation was undertaken to 
determine, if possible, the changes that occur in silver protein preparations 
during storage. . 
The strength of silver protein solutions was determined by three methods, 
the germicidal power, the inhibitory action against yeast, and potentiometric 
titrations of the silver ion. 


GERMICIDAL POWER 


It is generally accepted that the germicidal power of argyrol and protar 
gol is not great, but no two workers agree on the germicidal efficiency of these 
silver proteinates. 

Derby’ found that, while protargol in 2 per cent to 4 per cent solutions 
was effective against pneumococcus in one minute and against Staphylococ 
cus aureus in ten minutes, a 50 per cent argyrol solution did not kill Staphylo- 
coccus aureus in two hours. Marshall and Neave? found that 0.025 per cent 
protargol killed Staphylococcus aureus in ten minutes. Verhoeff* reported 
that 12 per cent argyrol would not kill Staphylococcus aureus in one hour nor 
would 50 per cent argyrol in one-half hour. Kelly* found that 0.5 per cent pro 
targol killed Staphylococcus aureus in ten minutes, while 50 per cent argyrol was 
ineffective in twelve hours. Post and Nicholl® found that 10 per cent argyro! 
killed B. typhosus in one minute but was of little value against the strepto- 
coccus, pneumococcus, or gonococcus. Martindale and Westcott® gave figures 
very similar to those obtained by Derby. Culver,’ using the gonococecus as a 
test organism, found that 14 per cent argyrol or silvol and 14 per cent protar- 
gol would kill in ten minutes. Dakin and Dunham* state that Staphylococcus 
aureus gave growth after a six-hour exposure to 5 per cent argyrol, but that 
there was a diminution in the number of colonies in five minutes. Young’ 
found that 10 per cent argyrol killed Staphylococcus aureus in urine in five 
minutes, while 1 per cent protargol failed to kill in one hour. Laneaster’ 
showed that 10 per cent argyrol was capable of killing Staphylococcus aureus 
in one minute when only a small amount of the test culture was used in serum 
Cheney" tested argyrol and protargol and obtained results from which he 
concluded that neither preparation was of value in the presence of pus, that 


*From the Drug Control Laboratory and Insecticide Control Laboratory, Food, Dru: 
and Insecticide Administration. 
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the presence of clumps of bacteria in the test culture greatly affected the re- 
sults and was responsible for the different findings, and that 1 per cent argyrol 
is as effective as a 25 per cent solution. 

This conflict in results may be ascribed to the lack of any standardized 
method of testing. The test organisms were grown on various media with a 
consequent difference in resistance. The amounts of culture used in the tests 
ranged from 0.5 ¢.c. to that adhering to a straight needle. The argyrol and 
protargol have been diluted in various ways, with distilled water, with salt 
solution, with serum, with hydrocele fluid, and with blood. The treated or- 
ganisms have been subcultured on numerous media, including agar slants, 
blood agar, and broth. The age of the solutions was considered by some and 
not by others. 


STABILITY OF SOLUTIONS 


The results of investigations on the keeping qualities of silver protein 
preparations reported in the literature show a somewhat better agreement. 

Briining,’* from a study of the changes in alkalinity and appearance on 
storage, decided that protargol solutions should be freshly prepared for use, 
but that they might be preserved for a short period in a cool dark place. 
Culver? tested several silver protein preparations exposed to daylight for two 
months and found that the decrease in strength against gonococeus was from 
50 to 75 per cent. He states that the loss in strength begins as early as the 
third day and is almost directly proportional to the age of the solution. Soll- 
mann and Pileher’® tested the variations in strength of a number of silver 
protein solutions over a period of one year by means of the inhibitory action 
on the growth of yeast. They found that the strong type (protargol) de- 
creased in strength, while the mild type (argyrol and silvol) increased. Sehlee 
and Thiessenhusen™ stored a number of preparations for periods of nine to 
seventeen months and determined the concentration of silver ion by means 
of the potentiometer. They found that during this period all solutions devel- 
oped precipitates, causing a loss in the total quantity of silver in solution. 
The silver ion concentration decreased in some cases and increased in others. 
All solutions showed an increase in electrical conductivity. The total number 
of colloid particles suffered diminution in every case. The size of the particles 
increased in some cases and remained unchanged in others. 


YEAST METHOD 


The yeast method, several modifications’ of which are described in the 
literature,’* ** 1° is based on the theory that the inhibitory action of any sil- 
ver protein on the growth of yeast is dependent upon the silver ion concentra- 
tion and is proportional to its germicidal power. This theory has recently 
been questioned by Taylor,?° who gives data showing that the most strongly 
germicidal compound he worked with had practically no inhibitory action on 
the growth of yeast. 

Our experiments with this method have convinced us that the inhibitory 
action of the silver proteins on the growth of yeast cannot be compared to that 
produced by silver nitrate. For example, when we approach the inhibitory 
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concentration of silver nitrate, a slight increase in silver ion will cause a 
small decrease in the amount of gas produced by the yeast in a given period. 
Qn the other hand, when the coneentration of silver protein is increased to 
vive a corresponding increase in ‘‘silver ion,’’ there is a marked decrease in 
The data obtained over the period of study were so erratic 
The results of this 


the volume of gas. 
as to be valueless for the purposes of this investigation. 
work will be published elsewhere. 

POTENTIOMETRIC TITRATION OF SILVER ION 

The potentiometric determination of silver salts is based on the theory 
that the potential developed by a silver electrode immersed in a solution of a 
silver salt is proportional to the concentration of silver ion. The silver ion 
concentration may be determined either directly from the voltage produced 
against standard electrodes or by titrating the solution with some ion that 
will reduce the concentration of silver ion. The end-point of the titration is 
determined by means of the enormous change of voltage shown when the last 
of the silver passes into the less ionized or more insoluble compound. This 
method does not, in faet, show the amount of the silver ion but it does show 
the quantity of silver more ionizable (or soluble) than the produet of the 
reaction. 

Neergaard*' obtained the same values by titrating various organie silve! 
preparations potentiometrically with chlorides, bromides, iodides, and_ sul 
phides. He found that when 3 ¢.e. of normal acetic acid were added to 100 e¢.¢ 
of a protargol solution he was able to titrate 90 per cent of the silver instead 
of the 66 per cent previously obtained. Ile was unable to aceount for this, or 
for the ability to titrate neosilversalvarsan with sodium sulphide as the silve1 
ion concentration of neosilversalvarsan solutions is of the same order as that 
of a potassium silver cyanide solution. He mentions one silver compound, 
hegonon, which was dissolved in potassium cyanide and the silver correctls 
titrated with sodium sulphide. 

Treadwell, Janett and Blumenthal*’ titrated silver preparations wit! 
chlorides and sulphides. They report some cases in which the chloride titrated 
only a portion of the silver and the sulphide titrated all. In other cases thi 
chloride titrated all the silver. 

Blumenthal* concluded that titration with sodium ehloride would sho\ 
ionie silver, that titration with sodium sulphide would show both ionie and 
complex silver, and that the total silver should be determined after oxidatio! 
with sodium peroxide. 

Smith and Giesy*™ titrated several silver preparations with standard solu 
tions of hydrochlorie acid, hydriodie acid, sodium chloride, and potassium 
iodide. They observed differences in the shapes of the titration curves, but 
all reagents gave the same end-point. In the case of the mild type, solargen 
tum, this amounted to 11 per cent of the total silver and in the ease of th: 


strong type, protargentum, to 81.5 per cent of the silver. The curve with the 


mild type, using hydrochloric acid, was so irregular as to be meaningless 
The authors were unable to ascribe a reason for this. 
Kolthoff and Tomicek*’ titrated protargol containing 7.87 per cent silver 
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with standard solutions of sodium chloride, potassium bromide, and potassium 
iodide. They were unable to obtain an end-point with sodium ehloride.  Po- 
tassium iodide gave a slightly higher figure than potassium bromide. Upon 
the addition of sulphuric acid before titration (4 ¢.¢. normal acid in 50 e@.e. 
solution), sodium chloride and sodium bromide gave approximately 7 per cent 
silver. Potassium iodide, on the other hand, showed one break in the titration 
curve equivalent to 7.08 per cent and another equivalent to 7.91 per cent silver, 
It is stated that the difference is due to the presence of silver chloride in the 
original sample. They conclude that all of the silver in protargol can be titrated 


with potassium iodide in the presence of sulphurie acid. 
METHODS EMPLOYED 
A 0.02 N solution of potassium iodide was chosen as the reagent for the 


titrations. When this was added to the silver protein solution a gradual 


change in voltage was produced, equilibrium being obtained quickly in most 
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eases, and a very sharp break was shown in the titration curve at the end- 
point. The solution remained clear throughout. Experiments using the 
method of Kolthoff (4 ¢.¢. normal sulphuric acid in 50 ¢.c. solution) were un- 
successful. It was found that each addition of potassium iodide produced an 
enormous change in voltage. On standing, the voltage gradually returned to 
nearly the original value, fifteen to twenty minutes being required for it to 
reach equilibrium. Near the end-point the product was completely preecipi- 
tated as a brown mud, leaving a clear colorless supernatant liquid. What ap- 
peared to be the end-point gave a slightly higher value for silver ion than 
was obtained in neutral solutions. 

Several titrations of protargol were made after the addition of acetic 
acid as deseribed by Neergaard. These titrations showed about 0.1 per cent 
ore silver than was obtained from neutral solutions. 

The method followed in the bacteriologie tests is that deseribed by G. F. 
Reddish,” and used in the Food, Drug and Insecticide Administration for 
testing disinfectants and antiseptics. The organisms used were Bacillus ty- 


phosus (Hopkins strain) and Staphylococcus aureus. Both are laboratory 
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strains whose resistance to phenol has remained constant for about five years, 
and comes well within the limits prescribed by the test. This method of deter- 
mining the phenol coefficient was used because of its simple technie and con- 
sistent results as compared with Hygienie Laboratory and the Rideal Walker 
Methods. By expressing results of the bacteriologic tests in terms of the 
phenol coefficient the germicidal power of these solutions is compared with a 
standard germicide, and the phenol figure also serves as a control. 
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EXPERIMENTAL WORK 


Approximately 5 per cent solutions in distilled water of six brands 0! 
silver protein, three being of the mild type and three of the strong type, were 
prepared. The silver contents of these solutions were determined by evapo- 
ration to dryness, igniting to destroy the organic material, dissolving in nitric 
acid, and titrating with standard thiocyanate. The solutions were stored in 
amber bottles, with cork stoppers, and at fixed times samples were tested 
against yeast and bacteria, and titrated with 0.02 N potassium iodide solution. 

The results of the experimental work are shown graphically in Figs. 1, 
2, 3, 4, and 5. The titration values for the strong silver proteins (protargol, 
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protargentum, and silver proteinate Mallinckrodt) decreased rapidly at a 
fairly uniform rate, and those for the mild type (argyrol, silvol, and solargen- 
tum) inereased very slightly. The results when the yeast inhibition method 
was used, although rather erratic, indicated the change with age shown by 
the titration method. The mild type increased and the strong type de- 
creased in strength with age. 

Plotting the phenol coefficients of these solutions over a period of from 
five to eight months, curves are obtained which are quite similar to those 
representing the titration values. 

As shown by the points which do not fall on the line, slight deviations 
were obtained from the smoothed curve. In as much as the limit of error in 
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determining the phenol coefficient is one or two-tenths of a point, the aberrant 
figures may be worthy of no consideration. On the other hand, while the 
vrafts magnify the amplitude of these deviations, the paths followed by the 
Staph. aureus and the B. typhosus coefficients, in at least two of the solutions, are 
of such close similarity as to point to a true rise and fall. Further work is in 
progress on this point. 

The similarity between the bacteriologic curves, using either the Staph. 
aureus or the B. typhosus phenol coefficient, is not in agreement with the 
results of Taylor,?° who found that the germicidal values against the two or- 
ganisms did not correspond. The corresponding decreases with age of the 
germicidal and tritratable potency of these solutions would seem to confirm 
the theory of Sollman and Pilcher that the activity is due to the silver ions, 
except that the relative magnitude of the germicidal powers of the strong 
and mild types do not correspond at all with the titration values. In fact, 
our results indicate that the germicidal efficiency of preparations of the mild 





312 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINI 


type of silver protein is equal to, and in old solutions higher than, that of 
the strong type. 
During the period of observation, sediment in varying quantities ap 


peared in three of the six solutions. Accordingly, the total silver content of 


the solutions was redetermined at the end of the investigation. In no case 
was a decrease of over 2 per cent of the total silver observed. Mueh difficulty 
Was experienced in all but two cases in an effort to eliminate a growth ol! 
mold, identified as Penicillium elongatum Bainies,* on the corks of the bottles 
The mold was repeatedly cleaned from the cork, which was then washed with 
the silver protein solution. This was not successful, however. No explanation 
can be given for its absence in the two samples, one of each type, as all were 
kept under identical conditions 

The inhibitory action of these preparations is in marked contrast to thei 
vermicidal efficieney. The inhibitory action in this ease was considered to be 
the absence of growth in a mixture of antiseptie‘and nutrient broth after five 
days ineubation at 37° CC. While the germicidal action of the freshly prepared 
solutions is comparable with that of phenol, their inhibitory power on the 
growth of B. typhosus was approximately ten times as great, a 1-7000 protargol| 
solution and a 1-10,000 solution of argyrol being just sufficient to prevent 
evrowth of the B. typhosus. Due to the extremely slow and seanty growth o 
Staphyloecoecus aureus in an unfavorable medium no exact figures were ob 
tained for this organism. The inhibiting concentrations were in approxi 
mately the same ratio but very much lower than in the ease of B. typhosus 
In this ease the change with age, if any, was too slight to be measured at such 
high dilutions. 


DISCUSSION OF RESULTS 


The inhibitory action of silver proteins against veast apparently cannot 
be used as a criterion of their strength. It is extremely doubtful whether the 
potentiometrie titration method, or the electrical measurements of silver-ion 
concentration, actually furnish a measure of the silver ion. The ability t 
completely precipitate the preparation with iodide ion in presence of a! 
excess of sulphuric acid tends to confirm this belief. Again, two samples 0! 
the same material purchased at different times from the same manufacturer 
assayed the same amount of silver, but titration with iodide showed different 
This 


percentages of silver ion, assuming that silver ion is being titrated. 


variation in individual products has recently been mentioned by another in 
vestigator,*° who says, ‘‘It is evident that the difference between samples 0! 
the same brand is as great as, or greater than, the difference between individ 
ual brands.’’ 

Two theories have been advanced to explain the action of these prepara 
tions. One is that the strength depends on the concentration of the silver ion 
Another® is that the size of the particles may have an effect on their potenc) 
This has been shown to be true for certain other compounds." Although ther 
is evidence to support both theories, we believe that neither can satisfactorils 
*Identified by Dr. M. B. Church of the Microbiology Laboratory, Bureau of Chemistr) 


& Soils. 
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explain the results obtained in these investigations. Gros? demonstrated that 


the presence of hydroxy! ions greatly increased the germicidal properties of 


silver preparations. Sehlee and Thiessenhusen found that the size of the 


particles did not always change with age. It is therefore certain that the 
loss in silver *‘ion’’ cannot be counter-balanced in every case by a change in 
the size of the particle, although this offers a possible explanation for the 
fluctuations in potency. Finally, when two such closely related substances as 
mereuric chloride and mereuri¢ iodide show wide variation in their germicidal 
values,* it seems hardly plausible to assume that the action of silver nitrate 
and that of silver proteins with widely differing protein radicals, may be com- 
pared on the basis of the silver ion. 
CONCLUSIONS 


According to all methods used for testing, solutions of strong silver pro- 
tein deteriorate appreciably in six months while solutions of the mild type 
do not. Neither the veast inhibition test nor the potentiometrie titration of 
silver ion yields an index to the relative germicidal value. There is reason 
to believe that the silver ion is only partially responsible for the germicidal 


efficiency. 

Both types of silver protein were found to have approximately the same 
strength in freshly prepared solutions and the concentrations ordinarily used 
in medical practice are germicidal. 
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THE FAILURE OF PITUITARY SUBSTANCES TO INFLUENCE THE 
BASAL METABOLISM OR THE SPECIFIC DYNAMIC RE- 
SPONSE TO FOOD IN A NORMAL SUBJECT* 


By Morris E. Missau, M.D., anp MarGarET WoopWELL JOHNSTON, PH.D., 
ANN Arpor, MICHIGAN 


THE literature exist numerous contradictory reports of the results of 
feeding and injection experiments with preparations of the pituitary gland. 
It is generally conceded that pituitary gland preparations do not exert their 
optimal physiologic action when administered by mouth although Rees and 


Olmstead’ have reported some success in the treatment of a case of diabetes 
insipidus when posterior lobe preparation was administered orally in salol- 
coated capsules. Likewise, Morris and Weiss* treated successfully a case of 
dyspituitarism with the administration of such extracts by mouth. Pituitrin 
administered orally was found by Donaldson* to be of value in cases of uterine 
hemorrhage. Grabfield and Prentiss* observed no influence on the nitrogen 
metabolism when pituitary preparations were administered orally and intra- 
muscularly. Knaus,° however, found that pituitrin by mouth affected the 
uterus of a cat within eight minutes after its administration. 

Other investigators have been primarily concerned with the effect of 
pituitary preparations on the respiratory exchange. Bernstein and Falta’ 
observed in this connection a difference in the actions of posterior and an- 
terior lobe preparations. In either normal individuals or patients with hypo- 
physeal or thyroid disease, injections of posterior lobe extracts produced a 
moderate increase in the values for carbon dioxide output and oxygen con- 
sumption without affecting the respiratory quotient while injections of an- 
terior lobe substance produced a lowering of the basal metabolism accom- 
panied by an increase in respiratory quotient. 

Kestner, Liebeschutz-Plaut, and Schadow’ observed an increase in the 
specific dynamic response to foods, after oral administration of anterior lobe 

. 


preparations (priphyson), while no change was evident when a mixture of 


posterior lobe preparations (hypophysin, physormon, and pituglandol) was 
fed either to normals or to cases of Frohlich’s syndrome (dystrophia adiposo- 
genitalis). These investigators could not confirm, however, the earlier obser- 
vations of Liebesney* that the feeding of anterior lobe preparations may lead 
to a decrease in the specific dynamic response to food. 

Several investigators of the German school (Plaut, et al.) have attempted 
to use the increase in the metabolism of an individual after a standard meal 
as a diagnostic test. Upon the magnitude of this response, differential diag- 

*From the Department of Internal Medicine, University Hospital, Ann Arbor, Michigan. 
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noses have been based with especial attention directed toward the hypophysis. 
It therefore became of interest to determine, 
1. The influence of the administration of various pituitary preparations 
upon basal metabolism, and 
The effect of the administration of these preparations upon the increase 
in metabolism following the ingestion of a standard meal. 


THE BASAL METABOLISM 


Our interest in the influence of preparations of pituitary gland upon the 
basal metabolism was first stimulated by the response of a patient with a 
pituitary tumor to the administration of whole pituitary gland substance 
(Wilson). This patient (D. R.), a male, aged fifty-two years, had the follow- 
ing symptoms: weakness, somnolence, headaches, right lateral strabismus, 
scanty beard and absence of axillary hair, feminine distribution of pubie hair, 
unusual smoothness and softness of the skin, right optic atrophy, and facies 
suggestive but not typical of acromegaly. Roentgenograms showed marked 
enlargement of the sella turcica. His basal metabolism was, —-18.6 per cent 
(DuBois). This patient was under observation in the hospital for three 
months and during a part of that time received whole pituitary gland sub- 
stanee (Wilson) in doses approximately one gram per day (Gr. IV three times 
a day). Table I represents his basal metabolism during the period of ob- 
servation. 

TABLE I 








BASAL METABOLISM 
DATE (DU BOIS) PULSE RATE REMARKS 


PER CENT 
12/23/25 -18.6 66 
12/26/25 -18.3 68 
1/ 4/26 -16.0 68 
1/23/26 + 2.0 66 Pituitary whole gland substance 
2/ 9/26 — 8.0 78 1.0 gram daily since 1/8 
2/17/26 -17.0 72 Medication discontinued since 2/10 
2/23/26 —23.0 68 Pituitary whole gland substance 

1.0 gram daily starting 2/24 





3/ 4/26 -19.0 70 
3/11/26 + 3.0 110 Patient feeling poorly 





These results suggest a possible effect of pituitary therapy upon the basal 
metabolism of this individual. The metabolism increased from —16 per cent 
to +2 per cent within a period of two weeks during which the patient re- 
ceived pituitary extract one gram daily by mouth. Seventeen days later the 
metabolism was —8 per cent and the pituitary extract was discontinued. 
Within the next thirteen days the basal metabolism had fallen to —23 per 
cent, a value below the initial rate determined. Pituitary extract was again 
administered in the same amount. Eight days later the basal metabolism was 
-19 per cent; a week later +3 per cent. At about this time, however, the 
patient began to feel poorly and developed a bronchopneumonia, dying eight 
days later. The pituitary tumor was confirmed at autopsy. 

The fact that the second administration of pituitary substance failed to 
effect the basal metabolism of this individual after eight days raises a ques- 
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tion in reward to the cause of the increase observed following the initial ad- 
ministration and leaves a doubtful impression regarding the effeet of the sub- 
stance upon the basal metabolism. 

It was therefore of interest to study the effect of the administration of 
pituitary gland substance to a normal individual, on a constant diet who 
could be studied carefully over a long period of time. The subject used was 
a physician, twenty-seven years old, 182 em. tall and weighing 72 kilo. He 
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seven days XVI, Posterior lobe extract, intramuscularly for eleven days. VIII, Vhole pitul 


tary gland, orally for fifteen days. 


was free from symptoms of any sort and worked daily as a member of the 
hospital staff. A physical examination at the beginning of the experiment 
was entirely negative. In spite of the failure of clinical symptoms of any 
sort, this individual was consistently found to have a low basal metabolism. 
Determinations were made with a Tissot spirometer at intervals during a 


control period of thirty days with the following results: 18.0 per cent, 
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19.0 per cent, — 21.8 per cent, —138.5 per cent, —14.2 per cent, — 19.0 per 


cent, and ~ 20.0 per cent. These results agreed also with determinations 
made with the Benedict-Collins-Roth apparatus. In explanation of these 
consistently low results we ean only offer the suggestion that our subject 
had been leading a rather sedentary life for the past eight years, and also 
point out the observation made by Sturgis” in this connection, ‘*It has been 
noted that the basal metabolism in a series of normal individuals, all house 
officers or medical students in many instances tended toward the extreme 
lower border of normal; that is, between 10 and 16 per cent below the aver- 
age. It may be that these individuals in an endeavor to cooperate attain 
almost complete relaxation which is similar to that observed during sleep, 
and this might well account for the slightly diminished but not abnormal 
metabolism.”* Almeida'’ has done some interesting experiments demonstrat- 


ing that inactivity is able to produce a lowering of the basal metabolism 
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Chart 3 Glycine, 50 grams. IX, Whole pituitary gland, orally for sixteen days xy. 
Posterior lobe extract, intramuscularly for seven days IV, Control XIII, Antuitrin, intra- 


uscularly for seven days. 


Since our subjeet presented no other abnormalities and our interest lay 
in the effeet of pituitary substance on the basal metabolism, it was decided 


to continue the experiment. 
EXPERIMENTAL DETAILS 


The " issot method of determining the basal metabolism was employed 
and the g.s analysis carried out by means of a carefully calibrated Haldane 
or Ilenderson apparatus. The determinations of basal metabolism were made 
under the usual standard conditions. The subject was placed on the follow- 
ing diet which contained a gram of protein per kilo: protein 72, fat 190, 
and carbohydrate 280 grams, calories 3118. 

Whole pituitary substance (Wilson—in special coated capsules said to 
e resistant to the action of the gastric juice but soluble in the duodenal 
Juice) was administered by mouth as follows: 1 gram daily for seven days 


b 
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followed by 3 grams daily for sixteen days. For an anterior lobe substance 
antuitrin (Parke-Davis) was injected intramuscularly in 4 ¢.c. amounts for 
seven days, while pituitary substance obstetrical (Wilson) in the same quan- 
tity was administered intramuscularly for eleven days. 


RESULTS 


Table II indicates the results obtained during the above periods. Neither 
the respiratory quotient nor the basal metabolism were markedly influenced 
by the oral administration of whole pituitary substance over a period of 
sixteen days, of antuitrin administered intramuscularly for seven days or b) 
posterior lobe substance injected intramuscularly for eleven days. 


THE SPECIFIC DYNAMIC RESPONSE TO SUCROSE AND GLYCINE 


In addition to the determinations of the basal metabolism recorded above, 
a study was made of the increase in heat production following the ingestion 
of a standard meal and the effect of these various pituitary preparations on 
the magnitude of that increase. The protein meals used by Plaut,'? Wang, 
Strause, and Saunders,'* Liebesney,’*® and others may be criticized on the 
ground that they contained considerable amounts of fat and carbohydrate as 
well as protein, and that therefore the rate of absorption may have played 
an important part in the time at which the greatest response was observed. 

In this connection it might be well to mention one experiment we per 
formed on a patient, using a test meal similar to that described by Plaut with 


TABLE II 


EFFECT OF ADMINISTRATION OF PITUITARY SUBSTANCES ON BASAL METABOLISM 








O, PER CO, PEK CAL, PER 





EXP. BASAL METAB. ; 
on DATE | MIN. MIN, R.Q. SQ. M. PER “OL. cen | PULSE REMARKS 
C.C. C.c. HR. | 
L 11/ 9/26) 215 167 0.75 32.2 18.5 $1 |Control period — 
IL 11/13/26) 206 161 0.78 30.9 21.8 70 {Control period 
Lit 11/18/26) 215 168 0.78 32.2 18.5 81 |Control period 
IV | 11/24/26) 214 164 0.77 32.0 19.0 75 |Control period 
V 11/27/26) 227.5 170 0.75 33.9 14.2 72 |Control period 
VI 11/30/26} 208 167 0.80 31.4 20.5 74 |Control period 
VIL 12/ 7/26} 214 170 0.80 32.2 18.5 75  |Whole pituitary glan 
1 gm. daily since 12/2 
VIIL 12/22/26] 223 174 0.78 33.4 15.4 72 |Whole pituitary gland 
| 3 gm. daily since 12/7 
IX | 12/23/26] 214 168 0.78 32.1 18.7 73. |Whole pituitary gland 
| 3 gm. daily sinee 12 
X 1/11/27} 205 169 0.82 30.6 22.5 71 |Control. No pituitary 
since 12/23/26 
XI 1/18, . 211 166 0.79 31.1 21.3 73 |Control. No pituitar) 
since 12/23/26 
XII 1/23 "| 202 159 0.78 29.9 24.3 73 Antuitrin 4 ¢.¢. dail) 
since 1/18 
XIII 1/25/27) 208 164 0.79 30.9 21.8 70 |Antuitrin 4 ee. daily 
since 1/18 
XIV | 2/ 3/27| 228 168 0.74 33.5 15.7 73 |Posterior lobe extract 
4 e.c. daily sinee 1/25 
XV | 2/ 4/27| 206 163 0.79 30.5 22.8 70 |Posterior lobe extract 
4 e.e. dailv sinee 1/2 
XVI | 2/ 8/27} 218 174 0.80 32.4 -18.0 80 |Posterior lobe extract 
4 e.c. dailv sinee 1/2° 
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the exception that a small amount of barium sulphate was incorporated with 
the chopped meat. It is of interest that at the end of three hours there was 
still visible by means of the fluoroscope a bolus of barium-containing food, 
this in a patient without recognizable gastrointestinal abnormality. Despite 
the facet that the stomach still contained food, there was an increase in the 
heat production at one and two hours after ingestion. To us this faetor ot 
absorption is a large and uncertain one and must be carefully considered is 
all experiments dealing with the ingestion of materials by the gastrointestinal! 
tract. Nor do we feel that the simpler substances we have used clears up this 
difficulty entirely, but that these substanees would seem to be more readily 
and quickly absorbed hardly seems unreasonable. 

To obviate this difficulty as much as possible, simple substances, sucrose 
and glycine were used in this study. Only four experiments were earried 
out with glycine sinee it was very unpleasant to ingest and fairly expensiv: 
The amount of glycine used was in each case 50 grams and of sucrose 100 
grams. To reduce the nausea which may be produced with glycine, it was 
administered in a large volume of fluid, 750 ¢.¢.. while with sucrose only 225 
c.c. were used. The results of these experiments are ssnamarized in Tables 


Ill and IV 


DISCUSSION 


Although consistent results were obtained for determinations of basa! 
metabolism throughout, in our control experiments in which the metabolism 
following the ingestion of sucrose was determined at per: «cs of one-half, on 
hour, one and one-half and two hours, following its a:lministration, wi 
were unable to obtain consistent results with respect to ciber the magnitud: 
or time of the maximal increase in heat production. The t\ pe of curves whic! 
ve obtained are similar to those obtained by Benedict'' but disappointing 
when compared to the consistent results which Lusk'’ ol |ained following th: 
administration of glycine to dogs. With glycine we ob'sined only one con 
trol experiment. 

Following the administration of the various pituita: ~ preparations, tl 
Same irregularity of response to ingested sucrose Was See!: as Was observed 
the control periods. The response to glycine throughout was more consistent 
and varied but little in the periods after pituitary substar -e was administered 
from the response in the control period. 

The failure to demonstrate a regular quantitative m:tabolic response to 
the administration of these two relatively simple substances to a subjeet under 
ideal conditions casts doubts on the diagnostic value of the speeifie dynamic 
response to a protein meal as advocated by Plaut'! and Liebesney."* Lauter 
found a marked irregularity in the response of the metabolism of individuals 
who were fed a test meal of 200 grams of beefsteak and 50 grams of bread 
and decided that the conclusions drawn from single three hour, or shorte 
determinations of specific dynamic action as used by Plaut, and also Liebesne) 


cannot be considered as based on adequate evidence. 





As far as ean be ascertained from our data the administration of various 






pituitary substances influenced little the irregularity noted above. 














BASAL METABOLISM 32] 


It would seem therefore that before such a determination is available for 
diagnostic purposes, it is necessary to find a substance if possible which when 
administered will result in a definite even response of the metabolism of an 


individual and of a group of individuals. 
SUMMARY AND CONCLUSIONS 


1. Administration by mouth of whole pituitary substance (Wilson) and 
by intramuscular injection of antuitrin (Parke-Davis) and of pituitary solu- 
tion obstetrical (Wilson) over comparatively long periods of time failed to 
influence the basal metabolism or the respiratory quotient in an apparently 
normal subject. 

2. The inereases in the metabolism after the administration of sucrose 
and glycine separately, were so irregular both with regard to time and mag- 
nitude of the maximal response both during the control periods and also fol- 
lowing the administration of the above substances that conclusions revardine 
the effect of the administrations of pituitary substances upon the specific 
dyvnamie effeet of food are unwarranted. 

The authors wish to thank Prof. L. H. Newburgh, in whose laboratory this work was 
arried out, for his suggestions and interest in the problem; Dr. Franklin Johnston for 
issistanee with the technical procedures and many other kindnesses; Miss Marie O'Connor 


for those determinations of basal metabolism done by the Benedict-Collins-Roth Method: and 
Miss E. Ackerman for the preparation of the diet. 
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A STUDY OF THE OSMOTIC PRESSURE AND HYDROGEN-ION 
CONCENTRATION OF GENTIAN-VIOLET AND ACRIFLAVINE 
SOLUTIONS WITH REFERENCE TO THEIR STABILITY 
AND THERAPEUTIC VALUE*t 





By 8S. C. VANDEcAVEYE, PH.D., PULLMAN, WASHINGTON 

HE intravenous use of gentian-violet and neutral acriflavine has given 

exceptionally variable and conflicting results in clinical and experimental! 
work in recent years. Many of the factors supposedly contributory to these 
variations have been studied by various investigators, but the exact causes 
have never been satisfactorily explained. A fairly comprehensive view of 
the different phases on the subject may be obtained from papers of Kligler,’ 
Brill and Meyers,’ Young and Hill,** Reed and Lum,'? Graham-Smith,’ Burke 
and Newton,‘ Burke and Rodier,® Meleney and Zau,"' Spencer,’* and needs 
no elaboration here. Considerable attention has been given in these studies 
to the reaction of the dye solutions, to their toxic effect on body cells, to 
their bactericidal and bacteriostatic action in the presence of body fluids, and 
to their solubility in various solvents, but scarcely any work has been done 
on the osmotic pressure of these solutions. 

A cursory examination of the various solvents recommended for the prep- 
aration of these dyes for intravenous injection suggests that there must be 
wide variations in the osmotic pressure of the solutions. Since the danger 
attending the use of hypotonic and hypertonic solutions for intravenous injec 
tions is generally recognized, it is possible that these variations affect the final 
results. The purpose of this study was to determine the osmotic pressure of 
some of the recommended solvents and dye solutions, and also to prepare 
solvents and dye solutions that are isotonic with the blood and have ap- 
proximately the same reaction as the blood, thus making it possible to study 
their therapeutic value under better standardized and more carefully con 
trolled conditions. 


THE DETERMINATION OF OSMOTIC PRESSURE AND HYDROGEN-ION 
CONCENTRATION OF DYE SOLVENTS AND DYE SOLUTIONS 


Several of the solvents generally recommended for the preparation of 
gentian-violet and neutral acriflavine and several of the recommended solu- 
tions of these dyes were prepared for osmotic pressure and Py determinations 
The salts used for the solvents throughout these studies were Baker’s c.p. 
chemicals. As these contain perceptible amounts of impurities, the osmotic 
pressure and Py values naturally vary somewhat from values that would be 


*From the Division of Bacteriology Washington Agricultural Experiment Station. 

tPublished with the approval of the Director of the Washington Agricultural Experiment 
Station as Scientific Paper No. 149, College of Agriculture and Experiment Station, State Col- 
lege of Washington, Pullman, Washington. 
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obtained from absolutely pure chemical compounds. The dyes were the 
gentian-violet (medicinal) and the neutral acriflavine (pro injectione) pre- 
pared by the National Aniline and Chemical Company, of New York. It was 
found that different lots of these dves varied somewhat in Py but did not vary 
pereeptibly in osmotic pressure. The dyes used in all the experiments here 
deseribed were from the same lot. The osmotic pressure and Py, determina- 
tions of the dye solutions were always made on fresh solutions which were 
prepared at a temperature of 40° to 45° C. It was observed that with certain 
solvents temperatures higher than 45° C. had a marked effeet on the stability 
of the dye solutions. Osmotie pressure determinations were made by the 
indirect freezing point and Harris and Gortner’s® formula to caleulate the 
osmotic pressure in atmospheres. This formula is 7 = 12.064 — 0.0214? in 
which x is the osmotic pressure in atmospheres and A is the lowering of the 
freezing point in degrees centigrade. The Py determinations were made by 
the potentiometer method, using the hydrogen electrode. 

The results of the determinations of the series of solvents and solutions 
are given in Table I. They show that the osmotie pressure varies from less 
than 1 atmosphere in dye solutions prepared with distilled water to more than 
12 atmospheres in dye solutions prepared with 3 per cent sodium bicarbonate. 
The former is greatly hypotonie and the latter highly hypertonie with human 
blood which has an osmotic pressure of approximately 6.7 atmospheres. These 
wide variations may influence the results obtained by the intravenous use of 
these solutions if they are introduced into the blood stream in considerable 
amounts. Hanzlik, et al.,° observed distinet symptomatie changes following 
the intravenous injection of 0.1 per cent hypertonie sodium ehloride which 
were not noticeable following injections of 0.9 per cent isotonic sodium 
chloride. On the other hand, 50 per cent glucose and 3 per cent sodium bi- 
carbonate solutions, both of which are greatly hypertonic, have been used 
intravenously without serious effects. This suggests that the nature of the 
substances as well as the osmotie pressure of the solution may be important 
in bringing about symptomatic changes in the blood. 

The Py of these various solvents and dye solutions also show marked 
differences. There is considerable experimental work claiming that the hy- 


TABLE I 


OSMOTIC PRESSURE AND HYDROGEN-ION CONCENTRATION OF SEVERAL SOLVENTS 
AND DYE SOLUTIONS 


AFTER ADDITION OF 1 AFTER ADDITION OF 1 
PER CENT GENTIAN- PER CENT NEUTRAL 
SOLVENTS SOLVENT VIOLET ACRIFLAVINE 
—_ P* Pr. P P, P 
Distilled water  4O82 »4o2f O54 6.76 0.93 
0.85 per cent sodium chloride 23 6.09 5.41 6.62 6.65 6.62 
3 per cent sodium bicarbonatet iv 12.18 me 2.30 8.12 14.72 
Buffered distilled water (0.300 
gm. KH,PO, + 0.387 gm. 
K,HPO, per 100 c.c.) } 
4 per cent glucose 5.8 5.4: 


5.72 


2.54 6.45 3.06 
®) 





*Osmotic pressure in atmospheres. 
tSolution precipitated when dye was added to the solvent. 
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drogen-ion concentration of dye solutions is a potent factor in toxicity and 
bactericidal effeet of the dve. This is especially emphasized in the studies 
et al Eeeerth,” and Burke and Newton.' Thus both osmotic 


of Browning 
pressure and reaction may be important factors in intravenous medication 


Siree these faetors are controllable, it would seem desirable to regulate them 


to closely approximate those of the blood. The following experiment was 


designed with that object in view. 


THE PREPARATION OF GENTIAN-VIOLET AND NEUTRAL ACRIFLAVINE SOLUTIONS WIT! 


APPROXIMATELY TIIE SAME OSMOTIC PRESSURE AND ILYDROGEN-ION 
CONCENTRATION AS THAT OF TILE BLOOD 


In selecting solvents for dyes for intravenous injections it is important 
to use materials that are not injurious when injected into the blood stream 
Furthermore, these materials should have the property of increasing the P 
of the dye solutions as most dyes used for intravenous injections are acid i 


With the possible exception of sodium bicarbonate, Hanzlik et a 


They 


reaction. 
found disodium phosphate to answer this purpose most satisfactorily 
injected a slightly hypertonic (1.1 per cent) solution and a distinetly hypo 
solution into dogs with resulting beneficial changes in thei 


tonie (5 per cent 
evential 


blood. Sinee sodium bicarbonate is not suitable as a solvent for 
violet and neutral acriflavine for reasons explained below, the phosphate salts 
were selected. For convenience the tri, di, and monopotassium phosphates 
were used in proportions suitable to obtain the desired osmotic pressure and 
P,,. These salts are well-known for their buffer effect and should prove ver) 
This was true with neutra 
It was 


effective in correcting the acidity of the dyes. 
acriflavine but was not so easily accomplished with gentian-violet. 
found that gentian-violet also has a powerful buffer effeet which makes 
change in its reaction to the alkaline side somewhat difficult, especially whet 
the point of neutrality is approached. The reaetion of Py 7.6 was found to ly 
about the critical point when potassium phosphates were used as solvents 
At any Py above this point the gentian-violet solution became unstable and 
this resulted in a general breaking down of the solution, making it unreliab!: 
for experimental work. Sodium bicarbonate seemed to have a similar effect 
When 1 per cent gentian-violet was freshly added to a 3 per cent solution 
sodium bicarbonate and the Py determined immediately the potentiomete! 
readings constantly changed until a Py of above 8 was reached. This usuall) 
required several hours and resulted in a general breaking down and precipita 
tion of the solution, making it unfit for the purpose of this study. 
The use of an isotonic solution of dipotassium phosphate alone did not 

rect the reaction of gentian-violet in 1 per cent concentration to the desired P 
so it was necessary to make use of tripotassium phosphate which has a m 
greater alkaline reaction. By making repeated trials with various propor 
tions of tripotassium phosphate and dipotassium phosphate a 1 per cent 
gentian-violet solution with an osmotie pressure of 6.48 atmospheres and a I 
of 7.64 was finally obtained. The solvent consisted of a mixture of 0.050 mols 


»)’ 


tripotassium phosphate and 0.050 mols dipotassium phosphate dissolved pe! 
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liter of freshly distilled water. When 1 per cent gentian-violet was added to 
this at 40° C. the resulting solution was relatively stable for twenty-four 
hours as shown by repeated osmotie pressure and Py, determinations during 


that time. Another satisfactory solvent, consisting of a mixture of 0.051 mols 


tripotassium phosphates and 0.052 mols sodium acetate per liter of distilled 


water, was obtained. This also made a stable isotonic, alkaline solution with 
1 per cent gentian-violet. 

As noted above the preparation of a 1 per cent isotonie neutral acriflavine 
solution with the desired P,, did not present any difficulties because the buffer 
action of neutral acriflavine did not interfere to any marked extent. A few 
of the various combinations of the salts used as solvents and their effects on 
osmotic pressure and Py, of the dye solutions are reported in Table II. Molar 
concentrations of the salts rather than percentages by weight are given for 
convenience. 

The results show how easily the Py of gentian-violet solutions is affeeted 
by small variations in the amount of buffer salts at the critical point of re- 
action for gentian-violet. This should serve to emphasize the necessity of 
observing eareful precision in preparing solvents for dye solutions for intra- 
venous medication. The experiment demonstrated the possibility of prepar- 
ing 1 per cent gentian-violet or neutral acriflavine solutions that have the 
same osmotie pressure as the blood and have a Py similar to that of the blood. 

It seemed now desirable to determine the effeet of these standardized 
solutions on the therapeutie value of these dves. The following experiments 


were undertaken for that purpose : 
ANIMAL EXPERIMENTS WITIL GENTIAN-VIOLET 


The fact that gentian-violet is distinetly more acid than neutral acriflavine 
and consequently is more apt to be administered intravenously as an acid 
solution would seem to indicate that the changes, if any, resulting from the 
standardization of osmotie pressure and Py could best be demonstrated by 


using this dve. To demonstrate these changes it was decided to use large 


TABLE II 


MOTIC PRESSURE AND HYDROGEN-ION CONCENTRATION OF VARIOUS BUFFERED SOLVENTS AND 
3UFFERED DYE SOLUTIONS 





AFTER ADDITION OF 1 AFTER ADDITION OF 1 
PER CENT GENTIAN- PER CENT NEUTRAL 
VIOLET ACRIFLAVINE 
Pi Pt Pu P Pi P 
0.065 M*K,PO, + 0.030 M K,HPO, 10.37 6.37 8.83 6.73 
0.059 M K,PO, + 0.030 M K,HPO, 10.34 6.04 8.68 6.37 
0) M K,PO, + 0.050 M K,HPO, 10.23 6.31 7.64 6.48 
0.048 M K,PO, + 0.052 M K,HPO, 10.18 6.19 6.51 6.61 
9.054 M K,PO, + 0.046 M NaC,H,O, 10.30 6.07 8.82 6.49 
0.051 M K,PO, + 0.052 M NaC\H,O, 10.21 6.13 7.52 6.44 
0.040 M K.PO, + 0.070 M K,HPO, — 8.81. 6.20 8.63 7.19 
0.12 M K,HPO, + 0.02 M KH,PO, 7.29 6.18 7.10 6.98 


AR CONCENTRATION OF BUFFERS SOLVENTS 








*Gram-mols per liter. 
7Osmotie pressure in atmospheres. 
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doses for intravenous injections. Since gentian-violet is known to possess 
greater bactericidal properties in alkaline solutions than in acid solutions, the 
Py, of the dye was adjusted slightly above that of the blood. The solvent 
consisted of a mixture of 0.050 mols tripotassium phosphate and 0.050 mols 


dipotassium phosphate dissolved in a liter of freshly distilled water. On 


per cent gentian-violet was added to a convenient amount of this solvent at 


a temperature of 40° C.; the solution was gently shaken for two or three 
minutes, and filtered immediately through filter paper. By making correc 
tions for the dye remaining in the flask and in the filter, it was found that 
the filtered solution contained 0.86 per cent gentian-violet. This solution was 
made up fresh for each injection and was injected at body temperature in 
the marginal ear vein of rabbits. The osmotie pressure of the gentian-violet 
solution was 6.48 atmospheres and the Py was 7.64 


Experiment 1.—To determine the effect of the intravenous injections of large doses of 
gentian-violet on normal rabbits. 

Two full-grown, normal rabbits weighing between 3000 and 4000 gm. and one half 
grown rabbit weighing 1940 gm. received each 20 mg. per kilo of isotonie alkaline gentiar 
violet solution. The injections were made in the marginal ear vein very slowly, allowing fifte: 
One of the full-grown rabbits developed spasms a fi 


to twenty minutes for each injection. 
seem to be affected and resumed 


minutes after injection and died. The other two did not 
eating grass as soon as they were returned to their cages. One of these was later used 
for further experimentation on dye tolerance. 

The experiment demonstrated that 20 mg. per kilo of the isotonie alkaline gentian 
violet was not unusually toxic as two out of three rabbits did not show any injurious effects. 
This gave reasonable assurance that the toxicity of the dye was not increased by the us 
of the isotonic alkaline solution and that large doses could be used in determining its 
therapeutic value. This was done in the following experiment: 

Experiment 2.—To determine whether a large dose of isotonic alkaline gentian-viol 
in the blood of a rabbit is sufficient to check an infection with Staphylococcus aureus. 

Two full-grown, normal rabbits were injected intravenously with 2 ¢.c. of a he 
suspension of a virulent twenty-four-hour culture of Staphylococcus aureus. Twenty-fou 
hours later both animals showed severe symptoms to the same degree. At this time one of 
the rabbits received 17 mg. per kilo of isotonic, alkaline gentian-violet solution.  T! 
was given very slowly allowing twenty minutes for the injection. No symptoms followed 
the injection. There was some improvement four hours after the injection. The follow 
day the control rabbit died while the treated animal showed marked improvement as it w 
breathing normally and taking food. The following two days the animal was eating norma 
but was losing weight rapidly. The rabbit died thirteen days after the injection of the dy 
An autopsy showed typical lesions in the heart, kidneys, and liver. The experiment show 
that 17 mg. per kilo of isotonic alkaline gentian-violet retarded death resulting from 


Staphylococcus aureus infection but did not prevent death. 
The experiment was repeated with two half-grown, normal rabbits. Instead of injecting 
17 mg. per kilo of isotonic alkaline gentian-violet, 15 mg. per kilo were administered, allowing 
twenty minutes for injection. No violent symptoms developed following the injections, but 
the animal appeared listless and died three hours later. The control rabbit did not die 
until the third day after the injection with a 2 ¢.c. suspension of Staphylococcus aureus. Since 
it was possible that the young rabbit receiving the dye happened to be more susceptible 
than the average rabbit, the experiment was repeated once more. 
Two half-grown, normal rabbits were injected with a 2 c¢.c. suspension of virulent 
Staphylococcus aureus and twenty-four hours later one received 15 mg. per kilo of dye very 
slowly as in the previous experiment. No violent symptoms appeared, but the rabbit did 
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not show any signs of improvement six hours later. Death followed eighteen hours after 
the administration of the dye. The control rabbit died the night following the third day 


after the injection with Staphylococcus aureus. 


The results of these experiments showed that the half-grown rabbits with 
severe symptoms of Staphylococcus aureus infections were unable to toler- 
ate 15 mg. per kilo of the isotonic, alkaline dye solution and suggested that 
the toxicity of the dye was not reduced materially by controlling its osmotie 
pressure and P,,. To test this point more definitely the following experiment 
was designed : 

Experiment 3.—To determine the toxic effect of repeated injections of 15 mg. dye per 
kilo on a@ normal rabbit. 

In Experiment 1 the rabbit that received 20 mg. of dye per kilo and showed no symptoms 
following the injection was kept for three months and selected for this experiment because 
the animal had proved to be tolerant to an excessive dose of isotonic, alkaline gentian-violet. 
At the end of three months the rabbit was still in perfectly normal condition and was now 
given 15 mg. per kilo of the isotonic, alkaline gentian-violet in the usual manner, When 
approximately 10 mg. of the dye were injected the rabbit showed signs of depression and 
the injection was discontinued immediately. Spasms developed suddenly and the animal died. 
Although the results of this single experiment are insufficient to draw definite conclysions, 
they seem to indicate that the tolerance of rabbits for gentian-violet is a function that is not 
constant for the individual, but one that may vary at different periods, although no differences 


in the physical appearance of the individual may be noticeable. 
DISCUSSION 


Many factors have been discussed in the literature in an attempt to ex- 


plain the eauses responsible for the conflicting results so generally obtained 


in intravenous dye therapy. Perhaps the hydrogen-ion concentration has re- 
ceived more attention than any single factor. Burke and Grieve’ believed 
that the ultimate fate of the dyes as chemotherapeutic agents in injections is 
largely dependent upon the effect and control of the hydrogen-ion concentra- 
tion. The results of the experiments reported here do not support this belief. 
The beneficial effects of gentian-violet solutions whose osmotic pressure was 
isotonie with the blood and whose hydrogen-ion concentration was slightly 
above that of the blood were not convineing. If it is assumed that the alka- 
linity of the blood is lowered in septicemia the intravenous injection of an 
isotonie solution with a powerful buffer effect, like this dye solution proved to 
possess, would be expected to be most favorable for positive results. The best 
that could be obtained here was temporary cheek of the progress of a 
Staphylococeus aureus infection retarding death for less than two weeks. It 
is doubtful that injections with smaller doses of dye would have given much 
better results. There is much experimental evidence indicating that gentian- 
violet in amounts of 7 to 11 mg. per kilo, administered intravenously, fails to 
show any appreciable bactericidal action and ean at best only be expected to 
give bacteriostatic effects. Considering the existing danger attending the 
intravenous use of dyes it seems that it ought to be possible to demonstrate 
decided bactericidal action in animal experiments before they are advocated 
for general intravenous medication. Dye is eliminated from the blood very 
rapidly and has at best only a short time for its maximum activity. 
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Controlling the osmotic pressure and hydrogen-ion concentration to the 
point known failed to reduce the toxicity of gentian-violet 
This would perhaps also hold true for neu 


most desirable 
solution to any marked degree. 
tral aeriflavine. The work of Burke and Newton't and Burke and Rodier 
shows that the toxicity of gentian-violet and neutral acriflavine did not vary 
very markedly although their solutions varied in hydrogen-ion concentratio: 
from Py 5 to Py & and in osmotie pressure from less than one atmosphere t 
There is still the possibility that the solvent may 
‘ found that alkaline phos 


more than 12 atmospheres. 
play an important part in toxicity. IHanzlik et al 
phates gave no serious reactions and were beneficial to the blood even whe! 
administered in slightly hypotonie and distinetly hypertonic solutions. Thi 
potassium phosphate solvents used here were isotonic and should cause ne 


serious reactions intravenously. When mixed with one per cent gentia: 


violet no perceptible chemical change seemed to take place. <A fairly stabi 
solution resulted, and it would be expected that if the dye were nontoxic the 
intravenous use of the dye solution would cause no greater reactions than thi 
intravenous use of the solvent. The experimental evidence of this studs 
indicated that the dye solution was toxie and in one case caused death as 
result of the intravenous injection of a moderate dose. It seems that tli 
toxicity was not due to the osmotic pressure nor to the hydroger-ion concer 
tration, nor even to the solvent, but to the gentian-violet itself. The toxic 
effect did not seem to be a function that was constant for the individual but 
seemed to vary in degree from time to time within the individual. This woul 
be expected if symptoms and reactions rest fundamentally on disturbances i: 
important physical and chemical mechanisms of the blood and tissue as sug 
gested by Hanzlik et al,° for minute but significant physical and chemica 
variations are bound to oceur from time to time within the cells. 

It seems that although osmotie pressure and hydrogen-ion concentratio! 


are important factors in intravenous dye therapy, toxicity and chemothera 


peutic activity of gentian-violet, acriflavine, and dyes in general are strict]) 
functions of the chemical constitution of the dye molecule and are contro! 


lable within limits by chemical manipulation. Therefore, future progress 
intravenous dye therapy should have its greatest possibilities in the chemica 
manipulation of the dye molecule with a resulting inerease in its chemo 


therapeutic activity and a deerease in its toxicity. 
SUMMARY 


1. Osmotic pressure and hydrogen-ion concentration determinations 
several solvents and dye solutions used for intravenous injections show: 
wide differences in osmotic pressure and hydrogen-ion coneentration. 

2. Both the osmotie pressure and the hydrogen-ion coneentration 
gventian-violet and neutral acriflavine solutions may be controlled simulta! 
ously to approximate those of the blood. 

3. Gentian-violet was found to be a powerful buffer up to a point of abou! 
P,, 7.6. Above this point the solution was unstable and broke down rapid!) 


when potassium salts and sodium bicarbonate were used as solvents. 





» the 
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neu 
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4. A one per cent isotonic, alkaline gentian-violet solution did not seem 


to increase or decrease the toxicity of the dye to any appreciable extent when 
injeeted intravenously into the marginal ear vein of rabbits. The therapeutic 


value of the dye did not seem to be improved markedly by controlling the 
osmotie pressure and hydrogen-ion concentration to a point closely approxi- 
mating those of the blood. 

5. The toxicity of gentian-violet was found to be a function which is not 
constant within the individual but which may change in degree from time to 
time. 

6. It is suegested that although osmotie pressure and hydrogen-ion con- 
centration are important factors in dye therapy, the toxicity and chemo- 
therapeutic activity of the dye are primarily functions of the chemical consti- 
tution of the dye molecule and can best be controlled by chemical manipula- 


tion of the molecule. 
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INCREASING WEIGHT WITH INSULIN* 
PRELIMINARY REPORT 


By JAMES J. Suort, M.D., New York 


ELATIVELY little is to be found in the literature of this country 1 
varding the use of insulin in the treatment of individuals who for on 
cause or another are underweight. In 1924 Marriott! and Barbour? eac! 


published an article on the use of insulin in malnutrition of childhood 


An article on the same subject was published by Tisdall et al.,* in 1925 and 


one by Fischer and Rogatz* in 1926. These all concerned the use of insuli: 
in malnutrition of childhood. Careful search of the literature has not revealed 
any reports of its trial in adult malnutrition in this country, although many 
such references are to be found in the foreign literature and especially that ot 
Germany and France. Such reports can be briefly summarized by stating that 
the results were almost universally successful in the attempt to force feeding 
and increase weight in nondiabetic malnutrition. It has been found especially 
valuable for building weight and aiding convalescence in pulmonary tuberculosis 
Although it would be impossible in the brief scope of this article to relat 
the various experiences reported by foreign observers,® one or more references 
may be cited. 

Vogt® believes with Falta’ that insulin affects not only carbohydrate metal 
olism but also the general metabolism, and accelerates intestinal digestion and 
absorption; he has found it of value in foreed alimentation. Sehellong and 
Hufsechmid* summarize the progress in this direction and give the experienc 
of their own clinic. They believe the class of patient to benefit by this treat 
ment is affected with constitutional leanness and small appetite. Their ex 
perience would indicate that a condition of equilibrium is reached toward tli 
close of the second week, as apparently the subject becomes in part habituated 
or immunized against the further action of insulin. Morini and Bouess« 
obtained rapid weight increase in patients with pulmonary tubereulosis. Thi 
believe it of real value in this condition. 

From these references and my experience it would appear that insulil 
can occupy a place of first importance in the therapeutics applied against 
malnutrition generally. A brief tabulation and description of several cases 
so treated follow. Although the series is not extensive, results have be 
quite definite in all, and enough experience has been gained to make it pos 
sible to offer a few suggestions in the use of insulin for weight-producing 
purposes. 

REPORT OF CASES 

CasE 1.—G. F., female, aged twenty-one, admitted to medical service July 6, 19 

History of progressive loss of weight over long period with anorexia, but no definite localizing 


"From Medical Service of the New York Post-Graduate Hospital, New York. 
Received for publication, June 12, 1928. 
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of pathology. The patient had been in Mt. Sinai Hospital from November 29, 1926, to Jan- 
uary 15, 1927; discharged improved; diagnosis: inanition. 

Signs suggesting consolidation of right apex, but no rales. X-ray showed slight 
general hypervascularization but otherwise negative. Verne’s test for active tuberculosis 
negative. Sputum negative. Temperature normal or subnormal throughout, except from 
July 13 to August 3, when there was a slight P.M. rise. Erythrocytes 4,410,000, hemoglobin 
14.5 gm. (88 per cent). Leucocytes 4,500, polynuclears 57 per cent, lymphocytes 40 per cent. 
Glucose tolerance test normal. Blood chemistry: urea nitrogen 9.8, sugar 72, cholesterol 
137, chlorides 478. Diagnosis: malnutrition, chronic pulmonary tuberculosis, anxiety neurosis. 


CASE 1] 








DATE | } oe | 2) BASAL 
or | WEIGHT oT Bp. |) 
1927 | METAB. 


July 6 60 Regular —42 |Extreme weakness and emaciation 
> ee 


REMARKS 





éé 


$i —43 
ce 
High ealorie with 
intermedi 
ate feedings 
cé 





Thyroid extract gr. daily begun 


9 
o 
‘6 Ovarian extract gr. 5 added 








Insulin U. 3 t.i.d. 15 mm. a.c. begun 


Insulin increased to U. 5 t.i.d. a.e. 
General condition much better. Out of 
bed and much more cheerful 





Discharged from hospital in very good 
physical condition. Later observation 
showed further improvement. Insulin 
discontinued on leaving hospital 














CasE 2.—M. S., female, aged seventy-four. Pneumonia twenty-one months previously. 
Under treatment for mastoid disease since. Very poorly nourished. Initial weight 100 
pounds. Permanent improvement in health after insulin. Ambulatory. 


CASE 2 








DATE 1927 WEIGHT DIET REMARKS 

Oct. 25 100 Mixed 3egan taking insulin U. 5 before breakfast and supper 
only 
Nov. 102 Mixed Dose increased to U. 8 b.i.d. Appetite increased, more 
food consumed 
104 Mixed Insulin U. 8 b.i.d. continued 
106 Mixed Third week of insulin administration completed. Feel- 
ing much better and stronger. 

















Case 3.—B. McC., male, aged twenty-six. Under observation for two years for general 
poor health; underweight, furuncles, Vincent’s angina, ete. Small discharging sinus in 
gluteal region. No signs of pulmonary tuberculosis at any time. Weight in October, 1925 
was 115% pounds. Ambulatory. 
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DATE 192, 
Oct. 17 115% Mixed {Insulin U. 6 t.id. 14 hr. a.c. preseribed 
25 1204 Mixed |Reported inordinate hunger following insulin, and i: 
gestion of unusual amounts of food 
117% Mixed No insulin previous three days and only irregular doses 
before that. Becoming irritated by repeated in 
jections. 8 units b.i.d. before breakfast and supp 





WEIGHT | DIET | REMARKS 


ordered. 
8 units b.i.d. 1% hr. before breakfast and supper. TP 
76, B.P. 96/66. Insulin discontinued. No perm 


Mixed 


| 


nent improvement in weight though general healt 
better 


red sixty-one. Secondary anemia and malnutrition following 


( 
4 


CASE 4.—E. M., male, a 
acute bronchitis. Approximately 55 pounds under average weight for age and height. 


Ambulatory. 


CASE 4 


WEIGHT DIET |ERYTHROC YTES| HEMO.* 


REMARKS 


| 





118’ |Mixed regular - 3,200,000 — ~ 65  |Rather feeble. Lungs clear. bl 
sulin U. 5 t.i.d. a.e. preseribed 

122 Mixed regular Dose inereased to U. 8 t.i.d. 

123 Mixed regular To continue 8 t.i.d. a.e. 

124% |Mixed regular 3,980,000 | ; To continue 8 t.i.d. a.e. 

125 Mixed regular 3,960,000 ‘ 'To continue 8 t.i.d. a.e. 

27 Mixed regular} $100,000 é |To continue 8 t.i.d. a.e. 

127% |Mixed regular] i/To continue U. 8 t.i.d. ace. 

127% |Mixed regular 4.380.000 


if 
U. 
U. 
U. 


Insulin discontinued this dat: 


Only moderate stimulation 
appetite by insulin during per 
No insulin past week 


Mixed recular 


Case 5.—M. K., female, aged seventy. Chronie ‘‘indigestion.’’ Visceroptosis. 


proximately 50 pounds under average weight for age and height. Ambulatory. 
CASE 5 


DATE 1927 WEIGHT DIET REMARKS 





Oct. 25 110 “Mixed Insulin U. 5 b.i.d. before breaktast and suppet 

110 Mixed seribed 
Nov. : 108%4 Mixed Increased appetite noted 

Mixed |Dose increased to 8 units b.i.d. 
107% Mixed \Eating more heartily 
109% Mixed |Three weeks of insulin completed. Patient 
she consumed much eandy during period. 

eause of failure 


Case 6.—G. C., female, aged forty-one, admitted to medical service September 23, 1927 


discharged, improved, November 6, 1927. Diagnosis: visceroptosis, chronie pulmonary tub 
culosis. 

There was a regular afternoon rise in temperature of one-half degree during stay 
hospital. X-ray showed old central tuberculous nodules with root branch thickening 
general hypervascularization. Congestion was especially noted in right upper lobe. T! 
was no definite x-ray evidence of recent activity. Verne’s test for active tuberculosis 
negative. Urine was essentially negative on repeated analysis. Fasting blood suga! 
November 3 was 80 mg. Basal metabolism on September 29, 3 per cent below ave! 
normal. On September 24 erythrocytes numbered 4,296,000, leucocytes 8,500. Gastric analys 


on September 26 was normal, 
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DATE 1927 WEIGHT DIET REMARKS 


Sept. 23 S6 Regular Admission 

27 Regular Insulin begun. U. 5 at 8:30 A.M. and 
28 High calori 
ol High calori 
High calori 
High caloric! 
High caloric{Insulin increased to U. 5 at 8 and 11 4.M., and 4 P.M. 
ov] High caloric}[nsulin increased to U. 5 at 8 a.m., U. 8 at 11 A.M. 
and 4+ P.M. 
OG High -aloric| 
OG High caloric 


971% High caloric 


Blood pressure on October 18, 


O61,  |High caloric 
O61, High caloric 
bs t 8 A.M., 11 a.M., and 4 P.M. 
OSl, High caloric 
100 High caloric 
10] High caloric] Blood pressure 
100 High ‘aloric} 
100 High caloric] 
101 High calorie] 
101 High ‘nlorie 
102 | High ‘alorie 
101M High calorie} Insulin discontinued; patient 


t 
071. High ealorie/Insulin increased to U.S at 


L30/S0 





discharged Nov. 6 


7.—H. H., female, aged thirty-three. Average weight during adult years has been 


CASI 
She has been in fair health in 


between 90 and 95 pounds and often as low as 88 pounds. 
the past except for a severe attack of septicemia lasting from November, 1925 to May, 1926. 
Easily fatigued. Appetite poor most 
Weight 


Recovery was complete and health has been as before. 
of time. Eats very little breakfast, if any, and only small portions at other meals. 
in December, 1927, 91 pounds. 
This patient was started on 10 units of insulin b.id., half hour before breakfast and 
before supper. She was followed for only a few days as she was obliged to leave the city, 
and is mentioned in this article only because of the astonishing effect produced upon her 
A typical breakfast after insulin was a large portion of 


appetite and attitude toward food. 
two thick slices of bread with butter, and 


oatmeal with cream, a half grapefruit, one fried egg, 
piece of cake. An enormous dinner was likewise consumed following the second dose at 
evening. It seems inevitable that this subject would have gained considerable weight if this 


routine had been continued, 
COMMENT 

The foregoing case reports indicate that insulin is without doubt of value 
in increasing weight in conditions other than diabetes; or, in other words, 
Where it can be assumed that the pancreas is normal and there is no diminution 
of sugar tolerance. The results obtained in Case 1 are perhaps the most 
striking, as here the percentage gain was greatest and the control period the 
longest. Later experience has suggested that greater success might have been 
obtained in Cases 2, 4, and 5 if more attention had been given to proper food 
selection. 

Whether the total glycogen of the body is inereased or decreased by the 
administration of insulin to normals (the literature contains rather contra- 
dictory evidence on this point, the weight of evidence favoring a decrease) 
it nevertheless is true that an individual ean through insulin be induced to 
eat and assimilate a large amount of food, much of which will later be de- 


posited as fat. This is the fact of practical importance in the use of in- 
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sulin for weight production. It is essential to take fullest advantage of the 
hunger engendered by the insulin. For this purpose a food mixture in which 
there is a large proportion of fat would seem logical. As a relatively smal! 
amount of sugar is sufficient to antidote promptly a dose of insulin and thus 
inhibit the food craving, it would seem that, in the attempt to increase weight, 
a food combination low in sugar but of a high calorie value in relation to 
weight and bulk should be selected. It is probable that the failure to in- 
crease weight in Case 5 was the result of eating much candy during the insulin 
period. 

The dietary suggested above is almost the direct antithesis of that ad 
voeated by Schellong and Hufsehmid, who advocate the giving of fairly large 
amounts of bread and honey or sugar both before and after the insulin in- 
jection. It would seem that this procedure is failing to capitalize on the in- 
tense food craving to the greatest extent by inducing the subject to partake 
of the greatest possible amount of fat-producing foods. In the majority of 
underweight cases it is probably not the alteration of metabolism which is de 
sired primarily, but rather the ingestion of a larger amount of food. Insulin 
accomplishes this purpose. It is very questionable if Case 7 would have con- 
sumed as great quantities of food following insulin if sugar had been permitted 


before and after. 

Psychie aversion to food as frequently encountered in the psychasthenic 
can be most successfully treated by insulin. In Cases 1 and 7 there was pro 
duced a change from anorexia with almost complete indifference to food to a 


marked relish and avidity. Experience has indicated that the optimal time 
for eating after a dose of insulin is about thirty minutes, as this interval 
usually produces the hunger and intense food craving without other alarming 
symptoms associated with hypoglycemia. A patient should always be warned, 
however, of what these symptoms are and how to combat them, as in the treat- 
ment of diabetes. Although the dose in this series was never increased above 
ten units t.i.d. I do not see any objection to doing so provided there is little 
or no response to smaller doses and the patient is sufficiently guarded against 
hypoglycemic shock. A better result could possibly have been obtained in 
Case 4 had a larger dose been administered. 

Little can be said at present of maintaining weight once it has been ac- 
quired. This, however, would seem to be a relatively simple and easy matter. 
A better habit of eating having been established during the insulin period, it 
ean be expected that the individual will continue to ingest sufficient food to 
maintain the inerease. If necessary, an occasional short course of insulin 
therapy may be given. 

The effect of insulin on the normal metabolism has not been studied as 
thoroughly as on that of diabetes. In diabetes the glycogen store of the liver 
is known to be increased by it, as is also that of depancreatized dogs, when 
sugar is fed. Bailey’: found no increase in the basal rate after insulin, althoug! 
an inerease in the respiratory quotient is commonly observed, indicating an 
inereased oxidation of carbohydrate. MacLeod™ states that there is an ‘‘un- 
doubted decrease in total glycogen which occurs on injecting insulin into 
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normal animals’’ and that there must remain a fraction of available ecarbohy- 
drate which changes into other metabolites, as not all is aeeounted for by 
oxidation and glycogen formation. However this may be, fat is produced in 
malnutrition under the influence of insulin. This is due in part, no doubt, to 
increased food intake; perhaps also in part to a direct influence of the insulin 
on general metabolism. 
SUMMARY 

1. Of seven eases of malnutrition treated with insulin, all showed increased 
appetite and some had intense food eraving following insulin; five showed 
definite gains in weight in response to insulin; one showed no gain whatever 
but was slightly under the original weight at the end of three weeks; one was 
not observed a sufficient leneth of time. 

2. It is coneluded that insulin ean be a valuable agent for increasing weight 
in malnutrition. 

3. Attempts should be made to increase the fatty as well as the starehy 
foods after the administration of insulin when malnutrition is treated. 

4. Thirty minutes should elapse after insulin administration before food 
is taken if the optimum development of appetite is desired. 

5. The insulin should be given three times a day before meals in doses of 
10 units more or less according to individual indications. 

Since this article was prepared an article’’ bearing on the same subjeet 


has appeared in the literature. The authors conclude that ‘‘insulin treat- 


ment properly controlled is a valuable adjunet in the treatment of certain 


critieal cases of undernutrition in psychotie patients.’’ They obtained usually 


a marked increase of weight with insulin. 
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THE ADAPTATION OF STANDARD ANTIGENS TO THE PRECIPITIN 
TEST FOR SYPHILIS, WITH COMPARATIVE RESULTS SHOWN 
BY THREE THOUSAND SERA* 


By H. W. Butter, M.D... New ORLEANS 


HE principles governing the reactions of the different precipitation tests 

are essentially the same, so that when a particular method of performing 
the test is desired, the antigen is modified in such a way as to be applicabl 
to that particular technic. 

In a recent article,’ I reported on the comparative results obtained wit! 
the Kahn precipitation test for syphilis, showing an agreement of 95.5 per 
eent with the standard Wassermann reaction. By the use of the Meinicke 
technie on a series of 500 cases, the percentage of agreement was found t 
be 97.5 per cent. In addition to the close agreement with the Wassermann 
and to the simplicity of the performance of the test, the sharp demareation 
between the negative and positive reactions makes the test valuable by this 
method. The use of an acidulated or alkalinized antigen containing a gun 
resin flocculation indicator, as proposed by Meinicke, possesses distinet advan 


tages over other methods of performing the precipitation test. As horse hearts 


used by Meinicke are difficult to obtain in America, I wish to present methods 
of adapting our standard beef heart antigens for use with this test and to 
show a comparative series of the results obtained with such modifications 


RESULTS OBTAINED BY USING MEINICKE TECHNIC AND THE HORSE HEART ANTIGEN 
PREPARED BY MEINICKE 


test 


One c.c. of the horse heart antigen is measured into a twenty ¢.c. 
tube. Ten ¢.c. of a 3 per cent saline solution is measured into a second simi 
lar tube. Both tubes are placed in the water-bath at 45° C. for five to ten min 
utes, after which the contents of the tubes are poured together twice. One 
c.c. of this suspension, while warm, is pipetted into a test tube into which lias 
been previously placed 0.2 ¢.c. of blood serum, not inactivated. The tubes are 
shaken and allowed to stand at room temperature overnight. Reading: ‘The 
strong positive sera appear crystal clear with the sediment at the bottom o! 
the tube. The moderately positive sera appear hazy with a considerable 
amount of sediment at the bottom. The weakly positive sera are slight!) 
cleared with a small amount of sediment at the bottom of the tube. Tl 
negatives appear as when first set up, ‘‘milky,’’ with no sediment. 


SPINAL FLUIDS, HORSE HEART ANTIGEN (MEINICKE) 


One-half ¢.c. of the emulsion, prepared as for blood sera, is pipetted into 
a tube containing 0.5 ¢.c. of spinal fluid and allowed to stand overnig!it 
*From the Department of Medicine, Tulane University School of Medicine. 
Received for publication, May 17, 1928. 
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Strongly positive spinal fluids will settle out in the same way as the blood 


sera, but the microscope is necessary in most cases. 


A characteristic clumped 


precipitate appears in the positives and the negatives show no such precipitate. 


COMPARATIVE 


COMPARATIVE 


USING THE 


MEINICKE 


RESULTS ON BLOOD SERA 


AND THE ORIGINAL 


Wassermann 
Strongly positive 
Negative 

Negative 
Moderately positive 
Strongly positive 
Weakly positive 
Weakly positive 
Moderately positive 
Moderately positive 
Weakly positive 
Anticomplementars 
Anticomplementary 
Negative 


RESULTS ON SPINAL FLUIDS USING 


NAL MEINICKE 


Wassermann 
Strongly positive 
Weakly positive 
Weakly positive 
Negative 


Weakly positive 


Negative 


KOLMER ANTIGEN 


KOLMER 


KOLMER WASSERMANN ANTIGEN 
ANTIGEN 


Meiniche 
Strongly positive 
Strongly positive 
Moderately positive 
Strongly positive 
Moderately positive 
Strongly positive 
Moderately positive 
Moderately positive 
Negative 
Weakly positive 
Weakly positive 
Moderately positive 
Negative 


WASSERMANN AND ORIGI- 


Meinicke 
Strongly positive 
Weakly positive 
Moderately positive 
Moderately positive 

(Negative globulin) 

(Cell count—1) 
Strongly positive 
Negative 


Kolmer’s Wassermann antigen can be changed into a precipitation anti- 
ven by diluting and adding a 5 per cent tincture of tolu (made from the bal- 


Salm 


as an indieator. 


Kolmer antigen 
Aleohol, 95 per cent 


Antigen: 


Tincture of tolu, 5 per cent 


Diluting saline: 100 ¢.e. distilled water 
3 gm. sodium chloride 


e.c. of 10 per cent sodium hydroxide 


0.15 


Some antigens require more alkali than others, depending upon the con- 
centration of lipoidal substance. Enough antigen should be added to this for- 
mula to reach the point of saturation for that particular antigen, the object 
being to make the suspension as unstable as possible without producing a 
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It should be added to the point just short o! 





precipitate in the negative sera. 
this amount. The more antigen that ean be added, the more sensitive the 







reaction; and the more alkali that is added, the less sensitive it is. The 





correct amount of antigen is obtained by testing against negative sera. Thi 





amount ranges from 2 to 5 e¢.e. if the Kolmer? method of extraction is used 





The alkali is necessary to render the ether extract portion of the antigen 







suitable for emulsification. 





One e.ec. of the antigen is measured into a 20 @.e. test tube, and 10 ¢.c. 0 


{ 


the alkaline saline measured into a second 20 e.e. test tube. These are placed 






in the water-bath at 56° C. for five minutes. They are then poured togethe: 





twice. One e¢.c. of this suspension is measured immediately, while still warm. 





») 


into a test tube containing 0.2 e.e. of blood serum which has not been inae 






tivated. The suspension precipitates when it becomes cold, unless serum is 
added. 
Spinal Fluids —A Purdy tube is filled to the three ¢.e. mark with spinal 


fluid. Two e.c. of a saturated solution of ammonium sulphate are added and 









well mixed. It is allowed to stand at room temperature for fifteen minutes 





and then centrifuged.’ The supernatant fluid is pipetted off, and the globulin 





is taken up in 0.2 ¢.c. of negative serum. One-half ¢.c. of the suspension as 











used for blood sera is added. 




















USING IT 





THE KOLMER WASSERMANN ANTIGEN, 


IN 


OBTAINED WITII 





RESULTS 





BOTH 


TESTS 





















Wassermann Precipitation 
43 Strongly positive Strongly positive 
11 Moderately positive Moderately positive 
3 Weakly positive Moderately positive 
2 Weakly positive Negative 
1 Negative Moderately positive 
6 Moderately positive Strongly positive 
1 Weakly positive Moderately positive 
6 Weakly positive Weakly positive 
2 Anticomplementary Negative 
2 Strongly positive Negative 
4 Anticomplementary Strongly positive 
189 Negative Negative 
570 









art Extraction—Fresh veal hearts, the size of a small fist, ar 


Beef He 


selected and the auricles and superficial fat removed. The muscle is ground 












"She 


in a sausage grinder and spread on paper and dried by an electrie fan. <Afte! 






it is completely dried, it is reground and extracted with ether as follows: 






Four hundred c¢.c. of ether are used to each 100 gm. of dry ground heart and 
allowed to act for ten minutes, shaking frequently. The ether is filtered off 
and 300 ¢.c. are added three different times to the heart muscle and treated ir 










the same manner. The heart muscle is now dried completely free from ether. 





and for each gram of muscle, 5 ¢.c. of 95 per cent aleohol are added and 
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maceration is allowed to continue for three days at room temperature, after 
which the aleohol is filtered off and made up to the original volume with 


95 


per cent aleohol. 
Some of this extract is saturated with cholesterin (to 100 ¢.¢. add 0.6 gm. 


of cholesterin ) 


Veal Heart Formula— 
Veal heart extract 1d ¢.¢. 
Veal heart extract, cholesterinized 15 ee. 
Alcohol, 95 per cent 15 ©. 
Tineture of tolu, 5 per cent 15 to 20 ee. 
Aleohol containing 1 per cent benzoic acid 1 ce. 


Tolu varies. Add enough to the antigen to produce sufficient opacity when 
diluted. Too much tolu will obscure the precipitation. One e¢.c. should require 
0.5 ¢.e. of N/10 NaOH for neutralization. Phenolphthalein is used as an indi- 


eator. The Py is 4.8. 


9 


Butler slide method. No. 1, negative; No. 2, moderately positive; No. 3, strongly 
positive. 


Formula.— 
Veal heart extract 200. ¢. 
Aleohol 95 per cent (containing 0.6 gm. 
cholesterin ) 100 e. 
Aleohol 95 per cent (containing 5 per 
cent of the balsam of tolu) 110 e.e. 
Aleohol 95 per cent (containing 1 per 
cent benzoic acid) Dd ¢.e. 
Mix and filter. This formula needs no adjusting. 
Diluent.—3 per cent saline. 
One e.e. of antigen is measured into a 20 ¢.c. test tube and 10 ¢.c. of 3 per 
cent saline into a second 20 e.c. test tube, heating in a water-bath as before at 
06° C. two to five minutes. Heating at 56° C. for more than five minutes decreases 
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rapidly the sensitiveness of the test. Mix by pouring back and forth several 
One ¢.c. is measured into a test tube containing 0.2 ¢.c. of blood serum 
Reading is made after standing overnight at room tem 


times. 
(not inactivated). 
perature. 

Test—lIf the slide method is desired, the antigen is diluted only 
A one ¢@.¢ 


Slide 
three times; i.e., 0.1 ¢.c. antigen and 0.3 ¢.c. of 3 per cent saline. 
pipette, as short as ean be obtained, is fitted with a Wright’s rubber bulb 
The antigen is measured into a test tube with the dry pipette, and then, with 
the same pipette, 0.3 of 3 per cent saline is taken up and forced into the 
test tube containing the antigen. The mixture is sucked back and forth se\ 
eral times. No heating is required. Three drops of clear serum, using a 
capillary pipette, are placed upon a slide and three drops of the antigen mix 


ture are placed alongside of the serum. 
slide rocked several times to insure thorough mixing. 


It is mixed with a toothpick, and the 


It is then laid aside for 


five or ten minutes, or longer, depending upon the amount of drying that 


takes place. 


As the preparation dries, it passes through different degrees o! 


concentration, so that at some stage the zone of inhibition will be missed and 


precipitation allowed to take place. 


teristic 


method should be performed at room temperature. 


precipitation, 


but the 


negatives will remain granular. 


The positive bloods will show the charac 


The slide 


It is slightly more sensi 


tive than the tube method, and the reading is more striking. 


Spinal Fluids—The globulin is concentrated, using the Kahn technic’ as 


for the Kolmer antigen. 
serum and one-half of a e.e. of suspension 1 to 10 is added. 
spinal fluids can be read on a slide in the same way as a blood serum. 
tration is necessary in most cases, using 3 drops of concentrated globulin and 3 


drops of the 1 to 3 suspension. 


RESULTS WITH 


186 


] 
] 
] 
! 
] 
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9 
) 
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5 

» 
1776 


2012 


THE VEAL HEART ANTIGEN AND 
Wassermann 
Strongly positive 
Strongly positive 
Weakly positive 
Negative 
Anticomplementary 
Negative 
Moderately positive 
Weakly positive 
Negative 

Weakly positive 
Strongly positive 
Moderately positive 
Strongly positive 
Negative 


THE 


It is dissolved in 0.2 ¢.c. of normal saline or negativ: 


Strong positive 


Coneen 


KOLMER WASSERMANN SYSTEM 
Precipitation 
Strongly positive 
Negative 
Negative 
Strongly positive 
Strongly positive 
Moderately positive 
Strongly positive 
Strongly positive 
Weakly positive 
Weakly positive 
Moderately positive 
Moderately positive 
Weakly positive 
Negative 


Comments.—The Meinicke reaction, in its present form, is the nearest 
approach to the Wassermann in specificity of any of the precipitation tests 1" 


my experience. 


It is easy to perform: 0.2 ¢.c. of raw serum is measured int? 
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au test tube, and 1 ¢.c. of the warm antigen suspension added. The tube is 
shaken and allowed to remain at room temperature overnight. It offers no 
difficulty in reading. If there is any criticism to make, it is that the horse 
heart extraction may be a little too sensitive. There is frequently a quantita- 


tive disagreement between the Wassermann and the precipitation reactions. 


A weakly positive Wassermann may give a strongly positive precipitation, 
and a strongly positive Wassermann may give a weakly positive precipitation. 
Oeceasionally, one reaction will be strongly positive and the other negative. 
Two Wassermann systems were used in checking the precipitin tests in mans 
of these cases. 

Conclusions.—The Meinicke precipitation technic, with some variations, 
can be applied to any of the standard antigens and the results obtained are 
commensurate with the sensitiveness of the antigen used. It is easy to per- 
form and requires the minimum amount of time and laboratory facilities. 
Inaetivation of the serum is unnecessary. There is no difficulty encountered 
in the interpretation of the results, which show a high degree of accuracy as 


compared with the Wassermann reaction. 


Nore.—This work was made possible by the excellent cooperation of Dr. G. H. Hauser 
and the entire staff of the Pathological Department of Charity Hospital, New Orleans, whos« 


Wassermann system was checked. 
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THE CONSTITUTION OF NEOARSPHENAMINE* 
A NeW StTrucTURAL FORMULA 
By BerNarp SALKIN, New York CIty 

URING an investigation on neoarsphenamine, a number of samples were 

examined by the method outlined by Macallum,+ and it was found that 
if the calculations were made according to the method outlined in that arti 
cle, the results were wrong on their faee. 

It was found that the arsenic in neoarsphenamine requires only two 
iodines for oxidation while the arsenie in arsphenamine actually requires 
four iodines for its oxidation. This led to a further investigation of the con 
stitution of the compound, and the following results were arrived at: 

1. There seems to be a regulation between the ‘‘sulphoxalate content” 
of the neoarsphenamine and the toxicity of the produet ; 


2. The constitutional formula for neoarsphenamine; namely, 


As===As which was probably arranged 


=> = =; 


rs, ov ™ 
| AS=====As 
HN’ NI.CH,O.SONa Yn * 


\ 


\ \Z 
Olf Ol HCINIL, NHAC. 


\ 


Ol 


by analogy to arsphenamine, OH 


and which is consistently found in the literature, does not express the facts; 

3. The arsenie in neoarsphenamine is linked in a way that its oxidation 
from the tri- to the pentavalent state is ‘‘divalent,’’ while the oxidation ot 
the arsenic in arsphenamine (from the tri- to the pentavalent state) is * 
ravalent.”’ 

The method used for the examination of the samples was that outlined 
by Macallum (cited above) and is essentially as follows: 

Two grams of neoarsphenamine are dissolved in 100 mil. of water. 


a. Ten mil. of this solution was acidified, and N/10 iodine solution adde 
immediately. The excess was titrated back after three minutes with N_ 10 
sodium thiosulphate solution. 

b. Twenty mil. of the same solution was acidified. The free ‘*‘sulphinic 
acid’’ (neoarsphenamine ‘‘acid’’) was filtered off, and to an aliquot portion 
of the filtrate, N/10 iodine solution was added. After three minutes the ex 


cess was titrated back with N/10 thiosulphate solution. 
*From the Research Laboratories, Travis Colloid Research Company, N. Y. 
tJour. Am. Chem. Soc., 1920, xliii, 643. 
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e. The arsenic content was determined in 10 mil. of the solution. 
Notes: 

1. The results are all reduced to a basis of mil of N/10 iodine per gram 
of neoarsphenamine. 

2. Calculations were made by the slide-rule. 

The atomie weight for arsenie was taken as 75; the molecular weight of 
neoarsphenamine as 466; and the molecular weight of sodium formaldehyde 
sulphoxalate as 118. 


The calculations were based on the following equations: 


In arsphenamine (AsII1) | == (AsV) 
In neoarsphenamine (As) 21 = (AsV) 
In acid solution NaHSO.CH,O + 41 + 2H.O = NaHSO, + CH.O - 411 


3. All flasks were filled with nitrogen gas and the solution in (b) was 
filtered in a nitrogen atmosphere. 

4. The oxidation of arsenie to the pentavalent state is not complete in 
three minutes and this is reflected in the ‘‘combined sulphoxalate’’ result, 
giving a slightly higher result for the latter. 

The result obtained from (a) is the number of mil. of N/10 iodine re- 
quired for one gram of neoarsphenamine (total reducing power). 

The result obtained from (b) is the number of mil. of N/10 iodine re- 


quired for the ‘‘Free Reducing Substances” in one gram of neoarsphenamine. 


From (¢c) we obtained the number of mil. of N/10 iodine required to 
oxidize the arsenie in one gram of sample. 

Adding (b) plus (ce) and subtracting the sum from (a), we obtain the 
number ‘of mil. of N/10 iodine required to oxidize the sulphoxalate in the 
precipitated ‘‘Neo <Aecid,’’ in other words, for the ‘‘combined sulphoxa- 
late,’’ (d). 

The results are given in Table I. 

If we use the calculations based on the ‘‘tetravalent’’ oxidation of the 
arsenie, we obtain the following results: 


THEORETICAL COMBINED SULPHOXALATE COMBINED SULPHOXALATE _ 
SAMPLE ON THE BASIS OF ARSENIC CONTEN1 (AS CALCULATED) 
IN PER CENT IN PER CENT 
- 1598 °° 0,93 
16.70 2.70 
16.98 48 
3.5] 
S4 
5.14 
Ai 


3.588 





On 


2 89 





We must, therefore, conclude that there is a difference in the way the 


arsenie in neoarsphenamine oxidizes, from the oxidation of the arsenie in 


arsphenamine. Sinee in both eases the arsenic is oxidized to the pentavalent 
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TABLE [ 


PHEORETICAL 
COMBINED EXCESS 
COMBINEI SULPHOX- COMBINED 
SULPHOX ALATE ON SULPHOX 
ALATE BASIS OP ALATE OVER 
(118) ARSENK( THEORY 
PER CENT CONTENT PER CEN 
PER CEN 


IODINI \ LODIN}I 


SOL. a2 SOL. 


149.2 37.55 20.36 5420 5745 £416.92 15.98 
157.0 34.65 21.22 56.70 15.65 19.38 16.70 
173.0 16.10 21.60 57.55 19.35 20.41 16.98 


183.0 53.50 22.02 58.80 70.7 §2 1.0 


174.50 50.00 20.8000 54. Al 20.75 15.93 
178.6 19.70 21).99 55.7: 3.1: 21.60 16.4] 
172.9 DO.45 18.38 19.00 3.4: 21.6 14.41 
179.0) D445 20.90 D9.79 iS. 20.2 16.40 
159.0 39.30 19.45 51.90 a7 2). 15.99 
132.0 33.40 16.65 $4.45 54.15 f 13.09 


158.2 30.30 161.50+ 


*Very toxic 

*A\ ‘‘Neo”’ precipitated by methyl alcoh« 

B ‘‘Neo"’ made by a different process. 

tThe oxidation of As is not complete within three minutes. 
tTArsphenamine 


state, we must conclude that, whereas, in arsphenamine the two arsenic atoms 
are linked by a double bond, in the case of neoarsphenamine, the arsenic 
atoms are either bridged by a group which allows a normal oxidation to take 
place or they are not linked at all. 

We thus come to the consideration of a new constitutional formula for 
neoarsphenamine. 

While we have experimental proof that the formula is nof as at present 
accepted, the new formula suggested is more in the nature of a hypothesis, and 
for the stimulation of further research. 

Secause of the results obtained by oxidation, we may assume that the fol 
lowing is the ease: 


OH 


H—-§ 
H “ONa 
7 


ge 
— ,* 


Closing of the amine groups may be assumed from the fact that on pre 
cipitating neoarsphenamine with hydrochlorie acid, no hydrochloride of th 
amine is formed. The precipitate contains no chlorides. This is directly op 
posed to the case of arsphenamine where two HCl groups are taken up before 
a neutral product is obtained. Another interesting observation made on tlie 


‘sulphinie acid’’ is, that whatever be the composition of the original neo- 
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arsphenamine (as long as it is a monosulphoxalate) the precipitated ‘‘neo 
acid’’ will contain the theoretic proportions of earbon, hydrogen, sulphur, and 
arsenic. 

Another explanation for neoarsphenamine might be that the sulphoxalate 
becomes an addition product of the arsenic (Cf. silver arsphenamine 

A third possibility is that, where the sulphoxalate is attached to one ar- 
senie atom only, and the internal ring is closed through the NH, groups. 

It is hard to believe that the present formula has been aceepted in view 
of the three outstanding facts which oppose such a formula: 

1. The fact that even a large excess of HCl does not precipitate a *‘hy- 
drochloride.’ 

2. The ‘‘divalent’’ oxidation is opposed to a double linking of the two 
arsenic atoms. 


» 


3. It is hardly conceivable that, whereas neoarsphenamine, the **sulphinic 


acid’’ of which contains the theoretic amount of sulphoxalate to form the 


‘‘monosulphoxalate’’ is nontoxie; the additional content of sulphoxalate, 
which is itself not toxic, causes toxicity of a high degree. As the sulphoxalate 
is not toxie, its further addition to arsphenamine in a position similar to that in 
whieh the first group had been added, the amine group, should not form a toxic 
product. 

This brings us to a consideration of toxicity. 

The sample, No. 46, was the only one of the group examined whieh was 
not toxie. In this sample the relation of sulphoxalate to arseni¢ is nearly 
theoretical. (It is probably closer to theory than the result shows.) 

In the case of the other samples, and they were all toxic, there is more 
sulphoxalate than the theory calls for in a mono-substitution product. This 
means that there is actually present five times as much di-substitution prod- 
uct as the percentage of excess sulphoxalate. For example, sample No. 53, 
analyzing 5.19 per cent excess sulphoxalate, probably contains 25 per cent 
of the di-substitution product, and thus would be very toxie. 

If we assume the new formula for neoarsphenamine, we can under- 
stand the reason for a toxie compound being formed in the case of the di- 
substitution product. As soon as the second sulphoxalate group gets into 
the moleeule, the arsenie atoms are no longer linked with one another, but 
break apart, each one probably having a sulphoxalate group attached to it, 
or what is even more probable, the arsphenamine molecule is broken into 
two similar molecules, each having only one benzene ring; e.g., 


OH 
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SUMMARY 


1. The relation of combined sulphoxalate to arsenic (in the so-ealled 
‘*sulphinie acid’’ portion of neoarsphenamine) can be found by oxidizing the 
neoarsphenamine in steps. From the results obtained we can tell whether 
the product will be toxic or nontoxic. The nearer the ratio of combined 
sulphoxalate to arsenic is to theory, the less toxie will be the product. 

2. The structure of the molecule of neoarsphenamine, as it Is at present 
accepted does not express the real state of affairs. The new formula sug 
gested, where the sulphoxalate group is attached directly to the arsenie and 
not to the amine group, is much more in agreement with experimental! 
results. 

3. The new facets presented should be an aid in the manufacture of a 
neoarsphenamine of low toxicity but high therapeutie value. 


HEMOAGGLUTINATION 


Ill. HEMOAGGLUTINATION IN THE BLoopD oF CHICKENS* 


By WarNeER M. Karsuner, B.S., M.D., F.A.C.S., SEATTLE 


N FORMER papers of this series a brief statement was made covering work 
that has been done on hemoagglutination in the blood of animals. It is 
unnecessary to repeat that outline here. The technic therein deseribed has 
been followed in the main and only new features will be noted in this paper 


TECHNIC 


I. The chicken blood was secured from two widely different sources, 
namely: (1) Meat shops where the birds were prepared for retail trade. 
and (2) from the thoroughbred White Leghorn strain of the Western Was! 
ington Experiment Station. 

II. The blood secured from public markets was often grossly contami 
nated, due, no doubt, to the nature of surroundings and the method of co! 
lection. It did not preserve well, even in the frigidaire; moreover, it was 
necessary to use 2 per cent sodium citrate normal salt solution to prevent 
eoagulation. This necessitated repeated washings in normal salt solution to 
bring the cells to isotonicity. 


ISOAGGLUTINATION 


Table I shows a series of sixty-four ecross-typings of chicken blood. Of 


these sixty-four double typings, five only showed positive at both ends of tlie 
slide; fourteen showed positive at one end; forty-five double tests proved nega- 


it 


tive. In other words, of the one hundred twenty-eight separate tests, but 


twenty-four showed agglutination. 


*From the Bacteriology Department, University of Washington, Seattle. 
Received for publication, May 3, 1928. 
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TABLE | 
RESULTS OF CROSS-AGGLUTINATION OF CHICKEN RED CELLS WITH CHICKEN SERUM 


SERUM Y. 
oO 
gC. a 


SERUM X, 


PER CENT 


30th positive 5 
ow 


One positive 22 
Neither positive 70 


Total 100 


We note the absence of reactions that might be expected if the blood 
types of chickens were well developed and in comparatively large groupings. 
The fact that more agglutinations do not occur can be explained in two ways; 
namely, either the types in chickens are not clear and well developed, or the 
subnormal types are of relatively small percentage. The latter view, it 
would seem, harmonizes better with the known facts, since agglutination, 
when it does oceur, usually appears prompt, vigorous and typical. — Iso- 
agglutination, moreover, as observed in the above series, appeared far less 
common among the thoroughbred White Leghorn flock than among the mixed 
strains and mongrels common in the open market. High percentages of posi- 
tive agglutinations were also found when mixtures from these two sources 
were typed. 

From a study of Table I it appears obvious that there are at least three 
distinet blood groups in chickens: 

Group A.—This constitutes by far the largest group. The red cells show 
no agglutination when mixed with serum from groups BE or C. 

Group B.—This is a much smaller group. The red cells agglutinate when 
mixed with serum from Groups A and C. 

Group C.—This is the smallest group. The erythrocytes are not only 
clumped by the sera of Groups A and B, but it also invokes agglutination in 
the red cells of Group B. 

It will be seen that Groups B and C are wholly incompatible, i.e., the 


sera and red cells mutually agglutinate each other. 


HETEROAGGLUTINATION 


Heteroagglutination was defined in Parts I and II of this series of papers. 
Its presence in chicken blood is shown in a startling way in the following 


TABLE II 


RESULTS OF AGGLUTINATION OF CHICKEN RED CELLS WITH BOVINE SERUM 


PER CENT + 


‘O. CASES AGGLUTINATION AGGLUTINATION - 


PER CENT - 





100 | 100 0 100_ | 0 





In this series of one hundred eases, the red cells of chicken blood were 
mixed with bovine serum. In not a single instance did heteroagelutination 
fail to appear promptly. 
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TABLE III 


RESULTS OF AGGLUTINATION OF BOVINE RED CELLS WITH CHICKEN SERUM 


PER CENT + PER CENT 


NO. CASES | AGGLUTINATION + AGGLUTINATION 
100° 100 ; —<_—. ~= “100 0 


This table shows one hundred positive reactions when bovine red cells 


were mixed with chicken serum. 


TABLE IV 


RESULTS OF AGGLUTINATION OF ADULT HUMAN Rep CELLS WITH CHICKEN SERUM 


AGGLUTINATION PER CENT + PER CEN'l 


iD 100 0 


NO. CASES AGGLUTINATION 


This shows one hundred cases where adult human red cells were mixed 


with chicken serum. In every instance agglutination occurred. The cells 


were clumped into large compact masses, larger and more firmly adherent 


than obtained when other sera were employed. 


TABLE V 


RESULTS OF AGGLUTINATION OF HUMAN ‘UMBILICAL RED CELLS WITH CHICKEN SERUM 
AGGLUTINATION PER CENT + PER CENT 


loo 0 


NO. CASES | AGGLUTINATION 


10] | 101 0 


except that the red cel 


This result is similar to the one in Table LV, 
In one hundred eases the 


same from the umbilical cord following delivery. 
erythrocytes gave a positive reaction. So far as could be observed, they wer 
fully matured. This agrees with the findings in Part I, ‘‘Isoagglutination in 
the Blood of Infants.’’ 

TABLE VI 


HtuMAN UMBILICAL SERUM 


RESULTS OF AGGLUTINATION OF CHICKEN RED CELLS WITH 


SERUM - . ; y | 
TYPES NO. CASES | AGGLUTINATION + | AGGLUTINATION — | PER CENT +] PER CENT 


. Il i 50, | 50 


50 50 


In this limited series chicken red cells were mixed with Types II and IV 
Each type was represented by two differ 


sera from human umbilical blood. 
It will be seen that each spec 


ent specimens, showing six tests, respectively. 
men reacted consistently; when it caused agglutination in one instance, it 
did so in every instance; when it failed to react in one, it failed throughout 
the tests. These findings naturally suggest that the sera in the negative tests 
were immature and led to the following typings: 


TaBLeE VII 


RESULTS OF AGGLUTINATION OF CHICKEN RED CELLS WITH TyPES II AND III Sera From 
ADULT HUMAN BLOoop 








SERUM ager ee ee 
TYPES | NO. CASES AGGLUTINATION + || AGGLUTINATION — PER CENT + } PER CENT 





II | 104 0 104 0 100 


III 104 88 16 85 15 
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Heteroagglutination, as shown by Table VII, is indeed surprising. It 


shows 85 per cent positive reactions between Type III adult human serum and 
chicken erythrocytes, while Type Il human serum when mixed with the 
chicken red cells did not show a single positive reaction in the whole series 
of 104 cases! This failure to react cannot be charged to defective Type II 
stock serum, since two separate allotments of sera were employed; moreover, 
they were simultaneously used with good results in typing both bovine and 
human umbilical bloods. Certainly, both allotments of Type II serum lacked 
the proper agglutinin necessary to clump chicken red cells but did not possess 
it for both human umbilical and bovine cells. Inquiry revealed the fact that 
both stocks of Type Il sera used above, were supplied by the same donor. It 
was assumed, therefore, that it was an individual characteristic and, to 
definitely ascertain the truth, a large assortment of fresh human sera were 
secured. 
TABLE VIII 


RESULTS OF AGGLUTINATION OF CHICKEN Rep CELLS WitH Types IT, LIT, axnp TV Apuni 
IIUMAN SERA 
CHICKEN RED CELLS 
UMAN SERA 
A. 
B. 
¢. 
1) 
E. 
F. 


Gi. 


In this series, chicken red cells were mixed with twelve different human 
sera. A. and B. were the stock sera shown in the reactions of Table VIL, and 
sed here as controls. Of the ten remaining sera, seven gave negative results 
One Type Il and two Type IV, gave only positive reactions. These 
results. condensed and retabulated, are shown in Table LX. 
TABLE IX 


ReSuLts From Tasie VIIT, CONDENSED AND RE-TABULATED 


AGGLUTINATION AGGLUTINATION LOTAL PER CEN 
6 65 12.5 7 

if s 100 0 

s 24 66.2/3 33. 

64 96 33.1/3 66.: 

It will be seen from a study of this table that heteroagglutination result- 
ve from a mixture of chicken red cells and human serum, is not a constant 
henomenon. In fact, it is far less common than that obtained by mixing 

icken red cells and bovine serum. Repeated washings of the chicken red 

ls in normal salt solution to remove all traces of chicken serum, did not 
ilter the findings; neither were the results materially affected by recourse to 


esh unheated sera. 
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CONCLUSIONS 
1. Isoagglutination occurs occasionally in the blood of chickens. 


2. It appears more common among those of different breeds than among 


those of the same or similar strains. 

3. At least three types can be distinguished: Type A, the largest group, 
that does not appear reactive. Types B and C, two smaller groups, which 
show agglutination when the red cells are separately mixed with serum A 
These groups are incompatible, i.e., when cross-typed they will agglutinate 
each other. 

4. Heteroagglutination resulting from a mixture of chicken and bovine 
bloods appears a constant phenomenon. 

5. Heteroagglutination resulting from a mixture of chicken serum and 
human red cells appears constant; with the blood elements inversely mixed, 
it often fails to appear. 

Nore: For references see Hemoagglutination in the Blood, II, Jour. Lan. anp Cui 
Mep., December, 1928. 


STUDIES IN TOXICOLOGIC CHEMISTRY 
III. Tue Reactions oF THE PHENOLS AND PHENOLIC OR Op1tUM ALKALOIDS WITH 
Marquis’ REAGENT, THE NITRIC-ACID-FORMALDEHYDE REAGENTS, 
AND ERDMANN’S REAGENT 


By Vicror E. Levine anp Cuarues C. Fuurox, OMAUA, NEBRASKA 


INTRODUCTION 


N THE first article of this series Levine' showed that the phenol group is 


responsible for the reaction given by the opium alkaloids with Lafon’s or 


Mecke’s reagent, a solution of selenious acid in concentrated sulphurie acid 
In the second article Levine and Magiera*® showed how the tests for morphine 


should be classified. It was also shown in the latter article that the morphin: 


reaction with Marquis’ reagent (formaldehyde in concentrated sulphuric acid 
belongs to the group of tests depending on the presence of the phenol group 


Sinee then Fulton*® in an independent article has announeed two new 


reagents for the opium alkaloids. These were ealled ‘‘Nitric-acid Formalde 


hyde Reagents,’’ both being made from nitrie acid, formaldehyde, and sul- 
One reagent differs from the other by dilution of its compo 


phurie acid. 
To avoid unduly 


nents. They were distinguished as Reagents A and Bb. 
cumbersome names they will hereafter be referred to as the Fulton reagents 

It seemed highly probable that these new reagents also react with t! 
opium alkaloids because of the phenolie character of the latter. If this wet 
the ease, it would be interesting to find certain nonalkaloidal phenols giving 
the same reaction as morphine or its allied compounds, or yielding character 
istic reactions useful in identification. With the foregoing ideas in mind, 
this present study was instituted. 

*From the Department of Biological Chemistry and Nutrition, School of Medicine, Creis 
ton University, and Federal Prohibition Branch Laboratory, Omaha, Nebraska. 

Received for publication, June 18, 1928. 
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It seemed best, in this connection, to repeat the tests with the Marquis 
reagent. In the previous study the time during which the reaction mixture 
was kept under observation was indefinite, and extended in some cases to 
several days. In this study we have limited our observations to a period of 
about fifteen minutes. Laboratory air generally contains reactive substances, 
so that changes occurring very slowly or only after long standing may be of 


doubtful significance. 
A survey of the reactions of Erdmann’s reagent with opium alkaloids and 
phenols has also been ineluded. This reagent, sulphurie acid containing a 


small quantity of nitrie acid, was originally introduced as a test for the opium 
alkaloids. We have found it to react with the phenols in general. 


THE REAGENTS 
The reagents investigated were made in the exact manner described: 
FORMALDEHYDE-SULPHURIC-ACID REAGENT ( MARQUIS’ REAGENT ) 


Two drops of U.S.P. formaldehyde solution (37 to 40 per cent) were 
added to 3 ¢.e. of concentrated sulphurie acid. The reagent deteriorates and 
should be prepared on the day used. Tested on brucine it should give no 
color. 

THE NITRIC-ACID-SULPHURIC-ACID REAGENT (ERDMANN’S REAGENT 

Four drops of concentrated nitric acid were mixed with 100 e.e. of dis- 

tilled water. Five drops of this solution were added to 5 ¢.c. of pure concen- 


trated sulphuric acid to form the Erdmann reagent. 
NITRIC-ACID-FORMALDEHYDE-SULPHURIC-ACID REAGENTS (FULTON’S REAGENTS) 


Reagent A. To one drop of concentrated nitric acid in a elean, dry test 
tube were added four or five drops of U.S.P. formaldehyde (37 to 40 per cent) 
and 5 «ec. of pure concentrated sulphurie acid. A violent reaction takes place on 
the addition of the sulphurie acid. When the effervescence subsides the 
reagent is ready for use. The reagent should be freshly prepared. If used 
throughout the day, it becomes necessary to test it at intervals on known 
samples of morphine and codeine. 

Reagent B. One drop of concentrated nitric acid in a clean, dry test 
tube was mixed with three drops of U.S.P. formaldehyde (37 to 40 per cent) 
and 1 ¢.ec. of pure econeentrated sulphurie acid. One ¢.c. of water and 4 c¢.c. of 
concentrated sulphurie acid were now added, and the mixture cooled by means 
of running water. The reagent should give the following reactions with known 
samples of morphine and codeine. 

Morphine—brown (without any purple. green, or blue) changing gradu- 
ally to red. 

Codeine—olive, soon developing to deep bright blue, and gradually de- 
veloping purple, at least in the center of the solution. 

The heat of mixing or the proportion of nitrie acid to formaldehyde may 
have to be varied in order to produce a satisfactory reagent. 

Reagent A is made with the components of the Marquis and of the Erd- 
mann reagent. The nitrie acid and the formaldehyde react violently, and the 
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formaldehyde is in excess. The reagent is therefore more nearly like Marquis’ 
reagent than Erdmann’s. However, the nitric acid does not lose the proper 
ties which it displays in Erdmann’s reagent. 

Since Reagent B is made from Reagent A by the addition of water, its 
characteristic reactions must be due to the same cause. It has the formald 
With some compounds 


hyde only very slightly in excess of the nitrie acid. 
This is the case wit! 


it reacts much like a very sensitive Erdmann reagent. 
morphine and codeine. Reagents A and B may be regarded as links connect 
ing the Marquis and Erdmann reagents. 

The Marquis reagent and the nitric-acid formaldehyde reagents are quite 
sensitive to phenols, and very small amounts of the latter suffice to giv: 
strong reactions. Erdmann’s reagent is less sensitive, and larger amounts 0! 
phenols have to be employed in testing. 

DESCRIPTIONS OF THE COLOR REACTIONS 

It should be remembered that two people seldom deseribe the same color 
reaction in the same way. In making use of any reactions for the identifica 
tion of an unknown, the analyst should always first try, if possible, the effect 
of the reagent on a known sample of the suspected substance. 

In speaking of the various reactions we shall in the course of the paper 
refer to some of them as distinctive, characteristic, or specific. For the sake 
of clearness we shall define these terms in the sense that we employ them 
By a distinctive reaction is meant one in which clear, bright, strong, and 
easily recognizable colors are obtained. By a characteristic reaction is meant 
one in which an easily recognizable color or succession of colors is obtained 
and which is given by few, if any, other compounds which might be confused 


with the one for which the test is made. By a specific reaction is meant on 


given only by the compound for which the test is made and by no other sub 


stance so far as known. 
REACTIONS OF THE OPIUM ALKALOIDS 

The four reagents used were all introduced as giving useful color reac 
tions for the identification of the opium alkaloids. Marquis’ and Erdmann’s 
reagents have been known for many years, but the nitric-acid formaldehyd: 
reagents were introduced only last year. These reagents all react with t! 
phenols in general. 

The reactions with the opium alkaloids are given in Table I. 

Erdmann’s reagent is not of any great value. 

The three reagents containing formaldehyde give distinctive reactions 
with morphine, codeine, oxydimorphine, apomorphine, papaverine, and nar 
cotine. These alkaloids are readily distinguished from each other by means 
of these reactions. We shall later discuss the possibility of confusing them 
with other phenolic compounds. 

With the four reagents heroine reacts like morphine and dionine 
codeine. 

REACTIONS OF THE PHENOLIC COMPOUNDS WITH THE FOUR REAGENTS 

In Table II we report the detailed events following the application 0! 

the four reagents tested upon monophenols and their derivatives, dipheno!s 





STUDIES 


ALKALOIDAL REA‘ 


MARQUIS’ REAGEN1 

crimson, gradually 
changing to 
purple then slowly 


Morphine and 
Heroine 


to blue 


purple changing to 
blue purple 


Codeine and 
Dionine 


Oxydimorphine jorange-red chang 
ing to deep bright 


red 
\ pomorphine purple quickly 
changing to dark 
blue then 


ually to 


grad 
dark 
oreen 
Papaverine! red-purple develops 
slowly changing 
to red then slowly 
to brown-red 


purple soon ehang 
ing to dirty 
radually 
ehanging to yel 
low, slowly to 


Nareotine2 


a 
— 
r 


brown, 


brown 
i orange develops 
changing to red 
then to hrownish 
| red 


Thebaine Concentrated sul 


IN TOXICOLOGK 


TABLE | 


rioNs WITH THE 


REAGENT A 


momentary 


purple 


changing to green, 


then to blue, then 
to dirty violet-red 
then slowly to 
vreen 

to 


green 


green changing 
very dark 
then slowly to 
dark blue, then 
slowly to brown 
olive chang 
ing to strong 
blue 


cree 
green 


od 
yreen 


bright 


purple changing to 
dull dark green, 
then slowly 
brownish-red 
purple develops 
deep bright blue, 
soon develops 

at 


changing 


tinge of green 
eenter, 
to dee p blue 
throughout 
dirty violet-red 
changing to 
then to 


ae 
red 


brown 
bright 


orange develops 


changing to red 


then brown 


to 


phuriec aeid alone, 


red-orange on solution. 


rnine Concentrated 


hy lrochloride give li 


reagents, 


sulphuric 


acid, and 


ght vellow. 


the 


CHEMISTRY 


Four TESTED REAGENTS 


ERDMANN’S 
REAGENT 


KEAGENT B 


brown changing to) brown with 
red of orange 


tinge 


olive, quickly light yellow chang 
changing to deep) ing quickly to 
bright blue then | green then slowly 
gradually to to blue ; 
purple blue 

brown slowls 
changing to light 
blue-green then to 
green 

dirty green chang- dirty dull green 
ing to blue then changing grad 
slowly to deep ually to deep red 


vellowish changing 
to dull 


rree 
green 


purple 


violet 


light gray grad negative 
ually changing to 


deep bright blue 


yellowish changing salmon changing to 

to bright carmine orange yellow 
then gradually to 
orange, then 
slowly to red 


vellowish brown 
with tint of 
green; then 
brownish solution, 
purplish at edge; 
changing to 
brown-orange. 
The colors are 
poor 


yellowish-brown 
with green tint 


weak orange 
changing to 
orangish-yellow at 
once 


formaldehyde 


‘In concentrated sulphuric acid alone the solid assumes a purple color and dissolves with 

2 slight purple color. 

7In concentrated 
green. 


sulphuric 
of 
icid 


*Concentrated sulphuric 


acid 


alone a yellow 


gives 


alone 


adually becoming somewhat orange. 


color 


vellowish-brown, 


is formed possessing faint tinge 


a 


on solution brownish-yellow, 





REA¢ 


Phenol 


o-Cresol 
(methyl 
phenol) 


m-Cresol 


Pp ( ‘resol a 


o-Xylenol (4 
(dimethyl 
phenol) 

m Xylenol 


m-Xylenol (4) 


p-Xylenol 


Thymol 


Carvacrol 


Tyrosin 

(p hydroxy 
phenyl ethyl- 
amine ) 
Tyrosin 
(p-hydroxy 
phenyl 
a-amino pro- 
pionie acid) 


“a Naphtholt 
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TIONS OF THE FOUR 


MARQUIS’ 


momentary purple 


red changing to 


deep red insoluble, 


sticky mass 
intense red, at first 
searlet, later 
purplish 


momentary purple 
red changing to 
deep red in 

soluble, sticky 
mass 
dark 


soluble 


brown, in 


brown 


dark 


orange changing to 
deep red 


brownish yellow 
changing to dark 
brown 
yellow quickly 
changing to 
orange, then 
orange-brown, 
then slowly to red 
yellow changing to 
orange-brown 
then to dark 
brown 
orange-red chang 
ing to deep red 


red-brown develops 


quickly 


jlight brown, chang 
| ing to purple-red 


= —— —— = — - 7 _ | — = - = 
jundissolved solid |olive green echang-|green changing to 


becomes yellow- 


brown, dissolving} 


to olive-green 
solution, changing 
quickly to yellow-| 


REAGENT 


’ dark 


LABORATORY 


TABLE II 


TESTED REAGENTS WITH 


REAGENT A 


red-brown chang- 
ing to dark brown 
then to deep red 


dark brown chang 
ing to red 


dark brown chang 
ing to deep 


Scal let 


dark 


ing to olive-brown 


brown chang 


brown 


strong brown 
quickly changing 
to deep red 
dark 


brown 


mahogany-brown 
then to brown 
then 


orange soon 


to red 


brown changing t 


deep red 


dark brown chang-|brown develops 


ing quickly to 
orange-brown 
then gradually to} 


deep red 


strong dark brown|red-brown chang- 


| 


AND 


CLINICAL MEDICINE 


PHENOLIC COMPOUNDS 
ERDMANN’S 
REAGENT B : 

REAGENT 
brown-orange light orange or ye 
low changing 
light green 
to light blue; 


changing to dark 
brown then to 
dark green then 
slowly to dark red 
brown changing to] yellow changing 
dark green, then] light orange 
gradually to dark} 

red, beginning at] 

the edge | 

orange-brown jyellow changing 
changing to dark} slowl) 
brown then to | 
deep red 


green; 


fades out 


| 

dark brown chang-| brown or 
| 

ing slowly to dark} brown 


red 


orange 


brown changing 
slowly to dark red 


slight brown 
orange, changi 
to pink 

dark brown soon brownish-yvellow 
changing to dark 
red 

dark grad |yellow changing 
ually changing to] brownish-orange 
dark red | then to pink 

red solution with) orange-brown 
undissolved par-| changing to 
ticles blue, on dis fades 


all red 


changing to 
brown 


brown 


green; 


slowly 


solving 


red solution 


undissolved 


with/ vellow changing 

par-| bright green 
| 

ticles blue; on dis | 


solving all red 

vellow-brown 1 
matte! 

changing to li 


brown 


quickly, gradually} soluble 


red 


yellow 
ing to dull red, 

then gradually to| 
brown 


} 
changing to om 
| 


strikes dark brown|strikes dark red, ‘llight yellow 


dissolves light 
brown, develops | 
dull red, changing 
to violet-red 


ing to olive- 
brown, and then 
to brown 
gradually 


dissolves dull 
changing to 

deeper purple red| 
= 
lundissolved sol 
beeomes 
| brown, 

to bright gt! 
| solution soon f 
| ing to brownish 


7 


blue-green orang 
| 


dissol\ 


t 


ther 


slowly fades out 


vellow 


| brown 





In concentrated sulphuric acid the solid strikes an orange color and finally dissolv« 


make a yellow solution. 
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TABLE II—Conr’p 


ERDMANN’S 


MARQUIS’ REAGEN' REAGENT A REAGENT B 
REAGENT 


Naphthol? vellow-orange, olive-brown chang-| greenish-gray, dirty green 
changing at once; ing to dull green,| gradually chang 

to olive green, and then to gray-| ing to blue; weak 

and then to dark) brown reaction 


green 
Vonophenols With Haloge n Group 


Chlorphenol purplish-pink brown changing to|brown changing to|light yellow 
changing to deep) red orange with some 
purple-red at brown at center; 
onee, insoluble brown at center 
becomes dark 
green; then whole 
solution gradually 
changes to 
orange-red 
m-Chlorphenol |scarlet; mostly in-| brown changing to| brown changing to/light yellow 
soluble matter at/scarlet; mostly in pink then to red 
first soluble matter at 
first 


» Chlorophenol |strong green strikes brown dull violet red; a/light vellow 
changing to dull | purple dissolves white scum soon 
dark green in brownish-yellow, forms on the sur 
soluble matter soon changing to| face of the solu 

|} green tion 
Tribromo With concentrated sulphuric acid alone or the reagents a slight brownish 
phenol coloration developed, 


TI ymol iodide “‘Seareely soluble at first in concentrated sulphuric acid or the reagents but 
gradually changing to light brownish. 


Monophenols With Nitro Groups 
o-Nitrophenol With concentrated sulphuric acid alone or the reagents a yellow coloration 
developed. 
m-Nitrophenol With coneentrated sulphuric acid or with the reagents a yellow color de 
veloped. 
Nitrophenol ~ With concentrated sulphuric acid alone or the reagents slight yellowish 
eolor developed. 


| negative 


/negative 


Trinitro-phenol |negative | negative 





1-Nitro 2-Naph-| With concentrated sulphuric acid alone or the reagents a brownish yellow 
thol eolor developed. 





Monophenols With Amino Group 


p Amidophenol®| dark blue light gray-blue purple with tinge|dark blue 
changing to green| of black changing 
| to dull blackish 
green 
Amidol4 (1, 3-|dark blue purplish-blue black tinge chang-| black-violet 
diamino ing to dull black-| 
t-hydroxy | purple 
benzene 
dihydro- 


chloride) 


Metol (mono negative vellow light vellow slightly yellow 
methyl- 

p-amido 

m-eresol sul- | 

phate) | 








2In concentrated sulphuric acid the solid strikes red orange, finally dissolving to make 
a yellow solution. 
‘In concentrated sulphuric acid a dark blue color is formed. 
‘In concentrated sulphuric acid a dark blue color is produced 
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TABLE II—ConT’p 


Monophenols With Nitro and Amino Groups 


é ‘-RDMANN’S | 

MARQUIS’ REAGENT REAGENT A REAGENT B = ’ 
' REAGENT 

With concentrated sulphurie aeid alone or with the reagents, a light bro, 


Piecramie acid 
color 18 produced, 


(dinitro amino 
phenol ) 


Ethers of Vonophenols 


brown changing to|brownish-orange 
olive-green, soon] tint changing t 
to red green then to 


pink 


Anisol (methyl) pink changing to purplish-red 
phenyl ether) deep dark red 


yellow-brown brown, changing t. |orange-red 
dirty violaceous 
anisol ) brown then te 
} black 

Phenetol (ethyl) pink « nging to violet red grad pink and brown 

deep bright red ually changing to! changing to red/ ing to light gree: 

deep red and olive-brown, 

then to deep ear 
mine-red 


Anethol5 vellow-brown 
(p-propenyl 


faint ‘yellow chang 


phenyl ether 


gradually very faint purple chang |faint lavender, faint yellow 


Phenacetin 
to purplish very, very weak 


(acetyl deriva-| faint brownish ing 
green changing to! reaction 


tive of P amino yellow 
faint brownish, 


phenetol ) 
reaction very 
weak 
Thyroxin brown orange-brown negative negative 
(tetra-iodo P 

hydroxy 

phenyl ether 

of tyrosine) 


Nitrated Ethers of Vonophenols 


m-Nitro With concentrated suiphurie acid alone or with the reagents, i 


phenetol € oration developed. 
P Nitro With concentrated su phuric neld alone 


developed. 


or With the reagents a 


phenetol 


Vonophe nols With Aleohol Group 

Diathesin* insoluble; red insoluble; purple insoluble particles {insoluble; parti 
(o-hydroxy changing to violet red-violet: solu dark red 

benzyl aleo tion beeoming 

light pink 


hol) 


Monophenols With Aldehyde Group 

p Hydroxyben jnegative negative negative negative 
zaldehyde | 

Anisie aldehyde| With concentrated sulphurie acid alone or with the reagents a weak \ 


(p-methoxy brown developed. 


benzaldehyde 

Salicylie alde Concentrated sulphurie acid alone or the reagents produce a brown-) 
hyde color, changing at once to deep orange-red. 

(o-hydroxy 
benzaldehyde ) 








*In concentrated sulphuric acid alone an orange-red insoluble sticky mass is forme 
*In concentrated sulphuric acid alone insoluble particles turn red and solution turns pink 
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TABLE II—ConrT’ 


Monophenols 


M ARQUIS’ REAGEN' REAGENT A 
islowly develops red! gradually develops 
pink, changing to 


red 
| 
| 
} 


Salicylie acid 
(oO hydroxy- 
benzoie acid) 


Aspirin (acetyl|slowly develops red| gradually develops 
pink, changing to 
red 


sulicylie acid) 


m-Hydroxy- light yellow faint green 
benzoie acid 
faint salmon, 


orange develops 


p-Hydroxy- |faint orange 
benzoie acid 

b-Oxynaphthoic|soon becomes green) brown, changing to 
dark olive green, 
Which 


acid? 
soon 
changes to dark 
olive 


Monophe nolie Ethe is 


CHEMISTRY 


D 


With Carboxryl Group 


ERDMANN’S 
REAGENT 


REAGENT B 


gradually develops! negative 
salmon pink 

changing to 

orange 

gradually develops! negative 
salmon pink, 
changing to 

orange 

faint 


green faint yellow 


faint de- negative 


velops 


orange 
brown changing negative 
rather slowly to 

olive 


With Carboxryl Group 


Anisie acid ‘| With concentrated sulphuric acid alone or with the reagents, a slight biue- 


(p methoxy ereen color developed. 


benzoic acid ) 


Esters and Salts of Phenolic Acids 


slowly develops red|gradually develops 
| pink, changing to 
| red 

| 


Methyl | 
salicylate 


Salol ( methyl develops brown-orange 


salicylate) | changing at once 


to red 


red soon 
| 


slowly develops red| gradually develops 
pink, changing to 
red 


Sulphosalieylie 
acid 
| 

| 


Sodium slowly develops red] gradually 


salieylate 


develops 


pink, changing to| 


| red 
| 


Sodium or ZiN¢ | sit mo n-orange, brownish-orange, 
phenolsul- changing 


phonate orange-re 


to a gradually chang- 
1 | ing to erange-red 
Diphenols 
Pyroeatechin 
o-dihydroxy 
benzene) 


to dirty purple ing to brownish-| 
violet, then to | 
| dark brown 

| | 
istrikes dark br 


Adrenalin’ | becomes brown 
| 


(o-Dihydroxy- 
phenol } 
hydroxy ethyl- 
methyl-amine 


dissolves orange- | 


brown 


rown|orange-brown 


gradually develops|negative 

salmon pink 

changing to 

orange 

light yellow, chang 
ing to light green 


develops salmon 
pink gradually 
changing to 
orange 
gradually develops| negative 
salmon pink, 
changing to 

orange 
gradually develops| negative 
salmon pink, 

changing to 

orange 


|eradually develops) negative 


orange tint, 
changing to 
orange-red 


dirty red changing dark brown chang-|dark brown chang-| brown changing to 


olive then to olive 
green 


ing to dark 
brownish-red with| 
blue edge above | 
level of solution 


| vellow 


| 





TWith concentrated 


‘In sulphuric acid 
yellow solution. 


sulphuric 


alone the solid particles strike 


acid alone, yellow color formed. 


a red color and finally form a light 
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Resorein 
(m-dihydroxy 
benzene ) 


orange-vellow 
solution with 
searlet flecks, 


| 
solution 


Orcinol (methy||yellow changing to/ yellow-brown 


resorcinol orange-brown 


waa 
Hydroquinone | brown 
(p dihydroxy | 


benzene ) 


iuiacolY 
(monomethyl 
ether of 
pyrocatechol ) 


to dull 


pink ‘ehanging 
carmine 


Guiacol 
earbonate 


Kugenol! 
(allyl 3, 4, 
guiacol) 


changing grad 
ually to brown 
then to dull 
violet red 


REAGEN' 


gradually orange 


red-violet 
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TABLE II—CoNnTr’p 


ERDMANN’S 
REAGENT 


REAGENT A | REAGENT B 


dirty purple then 
deep blue, then 
solution red at 
edge, blue at 
center 


scarlet with 
deeper red flecks 
violet-blue 


brown changing to|vellow 
brown-red vellow 


or 
changing to 
orange-brown 
bright orange soon! brownish-purple 
changing to changing to 
brown-orange, brown-red 
|} then gradually to 
orange-red 
of 


Ethe rs Diphe nols 


|deep red changing |dark brown chang-|dark brown quickly|strikes green 
changing to dark} brown, dissolves 


ing to dark purple 


red brown 


to |rose red changing} develops pink negative 


to bright red 


becomes dark red |dark brown ehang-|dark brown chang- strikes brown 


ing to dark 
brown-red 


ing to dark 
purple-red then 
dark brown 


Ethers of Diphenols With Alcohol Group 


Vanilly™ 
aleohol 
(m-methoxy 
p-hydroxy 
benzyl 
aleohol) 


to dirty dull 
violet 


Eth eTs 


Vanillin 
m-methyox) 
p-hydroxy- 
benzaldehyde 


Piperonal 
(heliotropin 
anhydride of 
vanillin ) 


developed, 


Veratralde- 


hyde developed. 


Ethe is 
Vanillie acid | 
(m-methoxy 
p-hydroxy 
benzoic acid ) 


|yellow orange 
changing to 
orange-red 


dark red changing| purple changing to) dirty dull violet 


With concentrated sulpheric acid 
color developed. 


With concentrated sulphurie acid 


With concentrated sulphuric acid alone 


dark blue then to 
black 


dull 


of Diphenols With Aldehyde Group 


alone or with reagents a 


alone or with reagents a vellow 


» or with reagents a vellow 


of Diphenols With Carboryl Group 





yellow-brown de- yellow 


brown-yellow 

| changing to green| velops gradually 
with yellow 
border 








*In concentrated sulphuric 
*In concentrated sulphuric 
"In concentrated sulphuric 


acid 


alone a brown color appears. 


acid alone a formed. 
acid alone a deep carmine red is formed. 


deep orange red is 


brownish-yellow 


deep orange-re¢ 


red changing to 
red-violet 


yellow changing to|}brown changing to|brown changing to|vellow; violet di 
velops and 
changes to strong 


brown 


vellow ‘ dissolve S 


] 


a 














Pyrogallol “e 
®, 3, trihy- 
droxy, ben 
ene 
Phioroglucin 
1, 3, 5, trihy 
(roxy 
benzene 


Gallie aeid (3 
+, 5, trihy 
droxy 
henzene ) 


annie acid = 


ig illie acid 


Dermatol 


bismuth 


subgallate ) 


Arbutin (vields}| brown 
= | 


vdroquinone | 


! hydrolysis 
Salient 
elds on 
hvdrolysis 
saligenin or 


vdroxy 


be nzyl alcohol ) 


Phioridzin14 


elds on 
lrolysis the 
orogluein 
of 
p-hydroxy 


pie acid 
Asculin 
livdrolysis 
esculetine or 


) dihydroxy 


(vields 
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I] 


CON’ 


"'TABLI 


Triphe nols 


MARQUIS’ RKEAGEN' REAGENT A 





CHEMISTRY 


0) 


REAGENT B 


ERDMANN’S 
REAGENT 


| bright orange-red |dark brown chang-|dark brown chang-|reddish, changing 


changing to dark} ing brownish-red 


red-brown 


bright orange 
changing to orange-red 


searlet 


ing to reddish- 


brown 


ually 


dee 'u 


Triphenols With Carboryl Group 


light brown-orange|brown changing to 
changing to green| dull green, grad 
ually changing to 

dark red 


dark brown, in 
soluble particles, 


orange-brown 
changing to dark 


brown, insoluble poor reaction 


pa rt icles poor 
reaction 


Nalts of Triphenolic 


light vellow orange-red chang 


ing gradually to 


brown-orange 
} i¢ lding Phe nols 0 


Glucoside s 


brownish-orange 


strong red chang-!deep red 
ing to dark dull 
red 


vellow changing to| brown 
brown 


With coneentrated sulphuric acid alone « 


color deve lops. 


olive green chang 


ing to brown 


dark brown, in 
soluble particles, 


pool renetion 


Acids 


orange changing 


gradually to red 


i“ Hludi olysis 


ing to brown 
quickly 


bright searlet 


red-brown = chang 


ing to orange 
brown 


marin ) 
Miscellaneous Compounds 
Brucine negative strikes red, dis strikes red, dis- 
solves without solves orange, 
color, orange de-| changing to vel- 
velops, changing | low 
to vellow 
*In concentrated sulphuric acid a brownish yellow color develops. 
In concentrated sulphuric acid alone a red color is produced. 
‘In concentrated sulphuric acid alone a light yellow color develops 
light orange, 


dissolves to 


purplish-red 


at once to brown, 
then gradually to 


| dull green 


yellow changing to} particles red, grad-|slightly yellow 


yellow-brownish 


pink brown chang 


ing to brown; poor 


reaetion 


light 
changing to light 
brown 


\ ellow brow n 


brown changing to deep purple chang-|yvellow changing to 


brownish-yellow 


orange-red 


lio} 
ligt 


it vellow 


r with the reagents a faint vellow 


strikes red, dis- 


solves orange, 
changing to 
yellow 





which changes to 
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MISCELLANEOUS COMPOUNDS—CONT 'D 


~ ERDMANN’S 


MARQUIS’ REAGENT REAGENT A REAGENT B | 


REAGENT 
Diphenyl- |negative intense deep blue /intense deep blue | deep blue 
aminet!s 
a-Naphthal igreen or blue-green| brownish changing | solution gradually | faint vellow, fad 
amine develops | to dirty dark becomes light | ing 
green, then to | brown with | 


dark brown, then] lavender edge, 

to dark brown-red| changing to 

with violet tint purple-red, then 
slowly to deep red 


8-Naphthy! ideep blue develops,| beautiful blue soon| yellow-brown de- |faint yellow 
amine quickly changing | develops, changing} velops gradually 

to blue-green | to deep blue-green 

gradually 
Benzidine With concentrated suiphurie aeid alone or with reagents faint) purpi 
changing to slight red developed. 

Pheny]- orange soon orange-yellow de- | becomes slightly yellow 
hydrazine develops velops, weak greenish 
hydrochloric reaction 
Tryptophane™ |brown light brown vellow brown, yellow 
(8-indol changing to 
a-amino orange 
propionic 
acid ) 
Ephedrine jnegative negative negative negative 


“In concentrated sulphuric acid alone a light dull green develops 
“The reactions recorded are very weak 


and their derivatives, triphenols, and phenolie glucosides. A brief discussion 
of the results obtained follows. 

The four reagents react with phenols, ethers of phenols, and other pli 
nolie compounds. 

The Marquis reagent is useful for phenols in general. Most of them give 
red or brown colors. 

Erdmann’s reagent gives comparatively weak reactions. It may, how 
ever, be used to very great advantage with resorein, and is also of some use 
with thymol and various other phenols. 

Fulton’s Reagent A gives distinctive and striking reactions with the 
opium alkaloids, quite different from those given by Marquis’ reagent. With 
most phenols, however, it gives reactions similar to those with the Marquis 
reagent, and where this is the case it has no advantage over the latter. 
Reagent A is easily prepared. 

Fulton’s Reagent B requires a little practice to prepare properly, and has 
to be tested on known morphine and codeine (or on a known sample of tlie 
substance for which the test is made) before it can be used. In many eases, 
however, this reagent will be well worth the trouble of preparation. It 1s 
useful for the opium alkaloids, especially in testing for codeine or dionine. With 
the majority of phenols the reactions are very similar to those with the 
Marquis reagent or Reagent A. Distinctive and characteristic reactions, how- 
ever, are obtained with phenol, p-xylenol, a-naphthol, 8-naphthol, resorcin, 






and pyrocatechin. 
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Adrenalin is a diphenol. Ephedrin behaves physiologically like adren- 
alin, but it has no phenolie groups within its molecule. The formulas for the 





— two compounds are as follows: 


Ol 
JA OH a 
aud 
\Z VA 
CH(OH)CHNHCH, CH(OH)CH(CH,) NHCH, 
Adrenalin Ephedrin 


The similarity in the composition of the side chains in these two ecom- 
pounds indieates the common factor responsible for their resemblance in 
physiologie behavior. From our standpoint it is interesting to note that the 
nonphenohe compound, ephedrin gives negative reactions with our four re- 
agents, while adrenalin, a diphenol, gives positive reactions. The four re- 
agents can, therefore, be employed for the chemical differentiation of adren- 
alin and ephedrin. 

Thyroxin, according to E. C. Kendall," ’ was believed to be a compound 
derived from tryptophan. Harington,*:* however, has recently proved that 
the thyroid hormone is derived from the phenolie amino-acid, tyrosin. <Ae- 
cording to his researches, thyroxin is a tetra-iodo derivative of the p-hydroxy- 
phenyl ether of tyrosin. The formula of this phenolie ether is given below: 


I I 


muff S 4S CH..CHNH,.COOH 
n Nemsimiacs f ¥ - Fa ; y 
l 


The positions of the iodine atoms in this ether molecule have been de- 

termined by Harington Barger.* The iodine atoms occupy the 3,5,3',5’, posi- 

e tions. It is interesting to note that the positive reactions we obtained with 
thyroxin with the Marquis reagent and with Fulton’s Reagent A harmonize 
with Harington’s findings in reference to the phenolic character of this hormone. 

The two naphthylamines give good reactions with Reagents A and B. 
Since the color responses are different, either or both of the reagents can be 
used to differentiate the alpha compound from the beta compound. 

The presence of the aldehyde group in the phenol compounds is the cause 
of negative reactions with all the four reagents. This has been the experi- 
ence with para-hydroxybenzaldehyde, para-methoxy-benzaldehyde (anisie¢ al- 
dehyde), o-hydroxy-benzaldehyde (salicylic aldehyde), with vanillin, with 
piperonal, and with veratraldehyde. 

The presence of the nitro group is also inimical to the formation of a 
color reaction with any of the four reagents. Negative results have been ob- 
tained with o-nitrophenol, m-nitrophenol, p-nitrophenol, trinitrophenol, di- 
uitro-amino-phenol, m-nitro-phenetol, and p-nitro-phenetol. 

A comparatively large number of halogen atoms in the molecule render 
the reagents inert. Tribromophenol and di-iodothymol (thymol iodide) do 
not respond to the four reagents. On the other hand, o-chlorophenol, p-chloro- 
phenol, and m-chlorophenol have been found to be reactive. 
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TYPES OF REACTIONS 


A great variety of effects are obtained with the four reagents. 

With morphine and with codeine each of the reagents give a different 
reaction, although the reaction of Reagent B somewhat suggests a very sensi 
tive Erdmann reagent. Reagent A gives a reaction entirely different fron 
that of either the Marquis reagent or Reagent B. 

With oxydimorphine the reactions of Reagents A and B are similar, 
and bear a general resemblance to the Erdmann reaction, but all are entirel) 
different from the reaction with Marquis reagent. In this case it will b 
found that adding any oxidizing agent along with the Marquis reagent, 
such as a small erystal of potassium permanganate or chromate, will chang: 
the reaction entirely and make it similar to that of Reagent A. This is not 


the ease with morphine or codeine. 


») 
( 


With m-eresol, and with many other phenols, including m-xylenol (2 
earvacrol, veratrol, and phenetol, the reactions of the three reagents con 
taining formaldehyde are very similar, while Erdmann’s reagent also reacts 
The colors with the formaldehyde reagents are usually red or brown. 

With resorein, and with a number of phenols, including p-xylenol, thymo! 
phenol and anisol, the reaction of Reagent A is very similar to that of Mar 
quis’ reagent, and usually less distinctive, while the reaction of Reagent 1 
is decidedly different, and the most distinetive of the four. 

Salievlie acid and similar compounds do not react with Erdmann’s 
reagent, and the reactions with Reagents A and B are weaker than with the 
Marquis’ reagent. Brucine and diphenylamine do not react with Marquis’ 
reagent, but with Reagents A and B give reactions similar to those with 


Erdmann’s reagent. 
POSSIBILITY OF MISTAKING A PHENOL FOR AN OPIUM ALKALOID 


With Marquis’ reagent most of the opium alkaloids give purple colors 
while most of the phenols give red or brown. However, some phenols do give 
purple colors. 

A number of phenols have been found which give with Marquis’ reagent 


reactions more or less like those of morphine. These inelude pyrocatechin. 


guaiacol, vanillyl aleohol, and veratrol. These substances, however, all give 
precipitates on diluting the reaction-mixture with water, while morphine and 
codeine give clear yellow solutions. We have not confirmed the previous 


observation that p-cresol also reaets like morphine. 

Reagent A gives a very valuable specific reaction with morphine. ‘Tl 
reactions of phenols in general are quite different. It is probable that no 
compound exists which gives the same reaction as morphine with this reagent. 
save, of course, such closely related derivatives of morphine itself as heroine 
Only one compound, 8-naphthol, has been found as yet which gives with 
Reagent A a reaction at all similar to that of codeine. 

With Reagent B codeine gives a distinetive and characteristie reaction 
Again 8-naphthol shows a certain resemblance, while di-phenylamine might 
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easily be mistaken for codeine so far as this one reaction is concerned. 


Reagent B is not of much value for morphine. 

The three reagents containing formaldehyde identify not only morphine 
and heroine, codeine and dionine, but also oxydimorphine, apomorphine, 
papaverine, and narcotine. By considering the reactions of these opium 
alkaloids with the three reagents it should be possible to identify each of them 


beyond a reasonable doubt. 
SUMMARY 


The Marquis reagent, the Erdmann reagent, and the Fulton reagents 
react with phenols, ethers of phenols, phenolie alkaloids, and other phenolie 


compounds. They ean be applied in a practical way to identify these com- 


pounds. 

These reagents are not absolutely specific for phenols, since certain non- 
phenolic compounds, a and £-naphthylamine, phenylhydrazine, and trypto- 
phan, also vield reactions. 

The presence of the aldehyde group in the phenol compound inhibits the 
eolor reactions obtained with the four reagents. 

The presence of the nitro group is also inimical to the formation of a 


color reaction. 

Tribromophenol and di-iodothymol do not respond to the four reagents, 
but the monochlorophenols have been found to be reactive. 

The four reagents ean be utilized to differentiate the opium alkaloids; to 
distinguish the phenolie hormone adrenalin from the nonphenolie compound 
ephedrin; to distinguish tyrosin from the nonphenolie amino acids; and to 
differentiate alpha naphthylamine from the beta form. 

The three reagents containing formaldehyde are the most valuable. Erd- 
mann’s reagent gives comparatively weak reactions. 

Some of the phenols give some reactions similar to those of morphine, 
codeine or other opium alkaloids. However, by using the three formaldehyde 
reagents, or all four reagents, it should be possible to identify morphine, 
codeine, oxydimorphine, apomorphine, papaverine, and narecotine beyond a 


reasonable doubt. 
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NEW METHOD FOR RECORDING MINUTE FLUCTUATIONS OF 
FLUIDS IN CAPILLARY TUBES WITHOUT A FLOATER* 


By Maurice Muscuat, M.D., Priuapecenta, Pa. 


ECORDING fluctuations of liquids becomes quite a problem when the 
manometer is a capillary tube and the excursions of the moving fluid leve! 
are small. A floater cannot be used in such eases. 








Fig. 1 Complete outfit of the recording camera. 


While working on the contractions of the milking muscle of the kidney, 
the necessity arose for obtaining a permanent record of the up and dow 
movements of the fluid in a capillary, and we therefore devised the following 
apparatus. 


An ordinary revolving drum was used. <A metal box with a removab! 
lid was constructed, measuring in width and height 2 em. more than the re- 








*From the Department of Research Surgery, University of Pennsylvania. 
Received for publication, June 1, 1928. 
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volving drum. Two openings were made; one in the center of the bottom, the 
other in the middle of the lid, in order to permit the central axial rod of the 
drum to carry the cylinder inside of the metal box. On the frontal side of the 
box a slit, extending all the way down was made with a lateral sliding bar to 
make the slit as wide as desired. A metal strip slides over the slit and completely 
darkens the inside of the box. (Fig. 1.) 

The box with the revolving drum inside of it fits into the main drum- 
stand by means of the lower end of the axial rod which falls into the slot, and 
the upper end which fits into the arm of the stand and is fastened by means 
of a serew. (Fig. 2.) 

The box containing the revolving drum, is easily removed from the stand 


and carried into a dark room, where it is loaded. A piece of bromsilver paper 





Fig. 2.—Recording camera taken apart, to show the various parts. 


having been cut to the size of the drum, is now put around the removed drum 
and held in place by two rubber bands. The drum is then replaced in the 
box by sliding it over the axial rod. After having reached the bottom of the 
box, the drum is brought up for about 2 em. and the upper holding screw 
tightened. The lid is then fit over the top and the outer screws tightened. 
The box ean now be taken into the light and put back on the stand ready for 
use. Having thus constructed the receiving camera, the problem was to have 
something on top of the moving fluid in the eapillary in order to get a white 
or black line on the reeording paper. 

Capillaries with a diameter of 0.5 mm. are entirely too small to carry 


any kind of a floater, even a small piece of dark glass sticks to the walls of 
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the tube. A drop of a yellow liquid lighter than water and insoluble in wate: 
floating on top of the moving liquid of the capillary would answer the question. 
At a suggestion by Dr. E. Wagner of the Department of Chemistry thes: 
requirements were met by using a solution of azo-benzene, a dark yellow organic 
substance, dissolved in benzene. This solution does not mix with water, and 
being reddish-yellow in color excludes the penetration of any light throug 
the floating drop. 

It is also worth noting that the azo-benzene itself is entirely insoluble i: 
water, which gives the assurance of the yellow drop not mixing with the im 
portant oxygenated physiologie solutions used in the experiment and in this 
way eliminates the possible interference with the actual preparation. The solu 





Fig. 3 Recording camera in action in conjunction with a constant temperature bat 


tion of azo-benzene in benzene is aspirated into very fine capillaries whic! 
into the manometer tube. Having sealed one end, these loaded capillaries are 
kept ready for use. 

After having prepared the main part of the experiment and being 1! 
to record the obtained fluctuations, one of the small capillaries with the yellow 
liquid is inserted into the upper end of the manometer tube and brought dow! 
until it reaches the fluid level, the upper end of the capillary is then brok 
off and the yellow liquid is permitted to run out on top of the manomet: 
fluid. In order to obtain a good record, it is best to put in a yellow column of 
1 em. in height. 

The capillary manometer is now brought close to the recording box and 
pushed into the frontal slit. (Fig. 3.) Black paper strips are being used te 
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cover the upper and lower parts of the slit, where the penetration of light is 
not desirable. A piece of metal strip with a 0.5 mm. slit slides in front of 


i 


the manometer to reduce the light, and to obtain a clear picture. A 60 watt 


frozen bulb is used facing the box at a distance of 30 em. The opening of the 





naked eye. 
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lamp shade is covered with a piece of pasteboard with a central opening of about 


. ; ; 
0 ¢m. in diameter. 


After the capillary manometeric tube has been set into the slit of the box, 


the proper screening accomplished, the light turned on and focused, the drum 
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is made to run as slowly as desired, recording every movement of the yellow 
drop in the capillary. It is obvious that movements in several tubes could 
easily be recorded in this Way simultaneously. 

Two records are appended (Figs. 4 and 5), one where the fluctuations were 
hardly noticeable; the second where stronger movements were seen. The time 
can easily be recorded either by turning out the light or by placing something 
in front of the slit every minute. 


AN APPARATUS FOR AUTOMATICALLY ELICITING AND 
RECORDING THE ACHILLES JERK* 


By W. W. Tutte, Pu.D., lowa City, lowa 


HE susceptibility of the deep reflexes to changes in the neuromuscular 

mechanism has brought forth a vast amount of research dealing with the 
factors responsible for these changes. Up to the present time most of the 
quantitative investigations have been based upon the knee jerk of both animal 
and human subjects. It has been demonstrated in this laboratory that the 
Achilles jerk is just as reliable as an index to neuromuscular changes as is the 
knee jerk. Furthermore there are a number of advantages in favor of using 
the Achilles jerk, 

For the quantitative study of the Achilles jerk an apparatus has been cd 
vised using principles identical to those involved in the apparatus developed 
for the eliciting and recording the knee jerk (Tuttle, 1924). 

The apparatus consists of the following three parts: (1) the stimulating 


unit; (2) the subject unit; (3) the reeordine unit. 

The Stimulating Unit.—The details of this unit are shown in Figs. 1 and 
2. Essentially it consists of a motor, gear-box, tripping device and stimulating 
hammer mounted on an adjustable stand. The speed of a 1750 R.P.M. motor ts 
reduced to 10 R.P.M. by means of a worm gear. This reduction necessitates a 
ratio of 1:175 between the number of teeth in the worm and the number in thi 
gear. To reduce the noise the worm gear runs in grease. A wooden whe! 
8 inches in diameter is attached to the shaft of the gear. The stimulating 
hammer is mounted in bearings so that the hammer handle extends past tli 
pin placed near the edge of the wooden wheel. As the wheel turns the pin 
engages the hammer handle, lifts the hammer, dropping it when the pin ceases 
to engage the handle. A stop supports the hammer when the machine is not in 
motion. 

The apparatus is flexible with regard to both rate and strength of stimuli. 
The hammer handle is provided with a weight which serves to vary the strength 
of the stimuli as its position with relation to the fulerum is changed. An in- 
erease in the rate of stimulation is brought about by adding a pin to the 
tripping wheel. If an additional pin is placed exactly opposite the one alread) 
— the Department of Physiology, State University of Iowa, Iowa City. 
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in the wheel the rate of stimulation is uniformly doubled. A rheostat in’ the 
motor circuit serves to control the speed of the motor. By adjusting this 
rheostat one may secure any desired speed slower than 10 RLPLM. 

The Subject Unit.—<Although detailed drawines of this unit are not in 
cluded, the arrangement of the leg and foot for the delivery of the stimuli 
to the Achilles tendon is shown in Figs. 1 and 2.) The subject is placed in a 
prone position on a well-padded table. A support is fastened to the table to 
hold the leg and foot secure. In order that the member involved may be free 
to move, the observer is placed so that his foot extends well over the edge of the 
table. This position is also advantageous since it is at onee suitable for the 


application of the stimuli and the recording of the response. The stimulating 
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Fig. 1 1. Hammer support; B, fulcrum of the haramer: EF) worm-geatr G,. gear box: H 
hammer L, T-clamp 
Fig. 2 WV. Motor N, leg support; R, Rheostat; S, adjustable stand; Wy, weight 


Fig. 3.—F, Kymograph;: /7, guide pulley; J, guide pulley KK, iron stand 


unit is placed in proper proximity to the Achilles tendon and adjusted to the 
position suitable for the experiment. 

The Recording Unit.—This unit is set at the subjeet’s head. Its details are 
shown in Fig. 3. The reeord is made by attaehing the toe of the shoe to a 
recording stylus as shown in Figs. 1 and 2. A T-clamp is fastened to the sole 
of the shoe close to the heel. Stout fish-line runs from a hole in the T-clamp 
under the table through guide pulleys to a rubber band suspended from an 
iron stand. 

The importance of uniform tension on the toe is easily demonstrated by 
varying this factor. It is evident that within limits an inerease in tension in- 
creases the extent of the reflex. In order that such a determinant may _ be 
controlled a pointer is attached to the line and a millimeter seale is fastened to 
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the iron stand. By adopting a uniform position for the pointer on the seal 
one controls the factor of tension. 

The record is made on a slowly moving kymograph equipped with a clock 
release. When the jerk is elicited, the recording stylus is drawn down making 
a record comparable to the one shown in Fig. 3. When the toe returns to its 
original position, the elasticity of the rubber band pulls the stylus back to th: 
base-line. Since the base-line is at the top, the reeords are read from right to 
left. 

The displacement of the toe represented by vertical lines on the record 
furnishes an index to the extent of the reflexes. A mathematical index is estab 
lished by finding the average in millimeters of a given number of responses. 
For all practical purposes ten stimuli per minute are delivered over a period 
of ten minutes. This gives a fair sampling of the responses of a subject. 


SUMMARY 


An apparatus has been devised for automatically eliciting and recording 
the Achilles jerk. It delivers uniform stimuli at a constant rate to the Achilles 
tendon. The displacement of the toe of the foot recorded as vertical lines on a 
slowly moving kymograph furnishes the index to the extent of the reflex. A 
mathematical index is established by finding the average height in millimeters of 


a given number of responses. 
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A NOTE ON THE STANDARDIZATION OF ANTIGEN FOR USE IN THE 
COMPLEMENT-FIXATION TEST FOR SYPHILIS* 


By A. SCHAIBLE, A.B., ALBANY, N. Y. 


URING the past year or more, in standardizing antigens for use in the com- 

plement-fixation test for syphilis, considerable difficulty has been exper'- 
enced in preparing successive cholesterinized extracts of uniform sensitivity by 
a method similar to that of Neymann and Gager.' Beef-heart tissue, which 
was used as the basis for these antigens, appears to vary in the lipoid content 
with the result that two antigens prepared by the same method from different 
lots of beef hearts frequently varied in sensitivity. Several successive antigens 
prepared by the same method were all less sensitive than the standard antigen. 
As it was thought that possibly the ether extraction had been somewhat exces- 
sive, in one or two subsequent antigens, a less thorough ether extraction was 
employed without, however, improving the quality of the resulting antigen. 
An attempt was made to bring one of these less sensitive antigens up to standard 

*From the Division of Laboratories and Research, New York State Department of Health, 


Albany. 
Received for publication, June 3, 1928. 





STANDARDIZATION OF ANTIGEN 371 


by inereasing the percentage of cholesterin with which it was reinforced, and 


it was found that quite marked increase in the cholesterin content had little 
effeet in increasing its sensitivity. 

In view of the possibility that the lack of sensitivity of these antigens was 
due to overeconcentration rather than underconcentration of lipoids, one of the 
ess sensitive antigens was diluted with an equal part of absolute aleohol and 
then reinforced with the O.4 per cent ¢cholesterin routinely employed, The 
ordinary dilutions in salt solution were made, and the antigen was compared 
with the standard in a large series of tests, with gratifving results. Of five 
hundred and sixty comparative tests, there was approximate agreement in the 
results obtained with the two antigens in 96.6 per cent. 

When several of the other less sensitive antigens were treated in the same 
way, the sensitivity of one was inereased to that of the standard antigen by 
the addition of an equal part of alcohol; another required one and one-half parts 
of aleohol to bring it up to the standard and when two parts were added, it 
became more sensitive. Yet, when the standard antigen was diluted with an 
equal part of alcohol, its sensitivity remained unchanged. Thus, it appears that 
in some antigens the optimum concentration of lipoids covers quite a wide range. 
In all, five antigens diluted with alcohol have now been compared with the 
standard in a large series of tests and their sensitivity has been successfully 
adjusted by the addition of from one to one and one-half parts of aleohol. 

The increase in sensitivity of the aleohol-diluted antigens appeared to be 
due, to some extent, to an inereased instability of the final dilution in salt 
solution, as the dilutions of these antigens tended to become anticomplementary 
after they had stood for several hours. The inerease in anticomplementary 
effect was more marked with some pools of guinea pig complement than with 
others. The dilutions were always satisfactory for as long as two hours and 
in most instances considerably longer. It is wise, therefore, to prepare a 
fresh dilution if any tests are to be made after the antigen dilution has been 
standing for a period of more than two hours. It is also advisable to give 
all antigen dilutions a period of approximately fifteen minutes after dilution 
with salt solution, to reach a state of colloidal equilibrium. 

This method of increasing the sensitivity of an antigen by dilution with 
alcohol, which has been described in connection with the precipitation test.? 
seems of sufficient importance to justify publication of its application in stand- 
ardizing antigen for use in the complement-fixation test. 
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A COMPARISON OF THE RESULTS OF MEINICKE, KAHN, AND 
WASSERMANN REACTIONS*® 


By Ilestrer A. Austin, B.S... AND MarcGaret M. Frey, Rocttester, N. Y. 


| ING the numerous precipitation tests used for the serodiagnosis of syphilis, 
the Meinicke turbicdits reaction has been well recommended on account of 
This test has had a widespread use in’ Europ. 


its reliability and simplicity. 
literature ot 


and is apparently gaining favor in tropieal countries. In the 
this country, however, there are only a few reports of the results of comparativ: 
tests with this proceedure and the complement fixation and flocculation tests 


used to obtain serologie evidence of syphilis. This paper adds to the information 
on that point by presenting the results of a series of parallel tests with th 
Wassermann, Kahn, and Meinicke reactions on 1000 specimens of blood serum 

In the course of its development, the Meinicke test has undergone a numbe: 
is now coming into more genera 
It is deseribed by Meinicke' in 
AND CLINICAL Mep 


of modifications. Of these, the one whieh 
use is known as the TR or turbidity reaction. 
a paper published in 1927 in the JouRNAL or LABORATORY 
INE. This article deals with the development of the test, and gives a_ bib! 
ography of papers reporting experiences with it in attempts to evaluate its 
simplicity, specificity, and sensitiveness. 

Among the recent articles not cited by Meinicke, we have found only thire: 
whieh report a comparison of the Wassermann, Meinicke, and Kahn tests. 

Ruediger® reported examining 311 consecutive specimens with his modifie: 
Wassermann test, the Kahn test, and the Meinicke test with about 


tion of the 
In a second paper, Ruedige 


S7 per cent agreement between the three tests. 


reported the examination of 265 consecutive specimens with a Kolmer-Wasse) 


mann test, Ruediger-Wassermann test, the Kahn test, and Meinicke test. 
was 54.5 per cent agreement between the four tests; 91.6 per cent between 1 

Kolmer-Wassermann, the Kahn and Meinicke tests; 86.8 per cent between t 

Ruediger-Wassermann, the Kahn and Meinicke tests. This lower percentag 
was due to the greater sensitivity of the Ruediger-Wassermann test. Sehmidt 
and Zickmann* reported the results of 500 consecutive specimens examined }) 
The Wassermann and Kahn 1 


the three tests with 96.2 per cent agreement. 
actions agreed in 97 per cent of cases, the Wassermann and Meinieke in 97.6 
They coneluded that 


per cent, the Kahn and Meinicke in 97.8 per cent. “the 
Kahn test in this laboratory has not been so sensitive as either the Wassermann 
or Meinicke turbidity reactions, and in one ease a false positivity was obtained 
The elinieal evidence in this study indicated a higher degree of specificity for 
the Meinicke turbidity reaction than for the Kahn test.’’ 

There are a number of reports comparing the results of the Wasserman! 
and Meinicke tests. Ledermann® in an examination of 504 serums found 93 


Health Bureau Laboratories, Department of Bacteriology, School f 


*From Rochester 
University of Rochester, Rochester, New York. 


Medicine and Dentistry, 
Received for publication, June 3, 1928. 
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per cent agreement. Rubenstein and Suarez® reported 90 per cent agreement 
in 490 serums; they coneluded that the Meinieke test was specifie in cases 
with strong reactions but a little less sensitive than the Wassermann, and that 
doubtful reactions were not always specific. Saunders’ reported 94.5 per cent 
agreement in 1000 blood serums examined. Brugh, Landon and Laird® examined 
500 specimens finding about 95 per cent agreement between the tests. Blum- 


berg’ reported 98 per cent agreement in 1500 specimens. Mefford'’ reported 


that in an experience of over 3000 tests, he found the Meinicke reaction more 
reliable beeause it was more sensitive than the Wassermann test. A positive 
reaction oeeurred earlier and persisted longer in treated cases. The Meinicke 
test gave positive reactions in late or recurrent syphilis when the Wassermann 
test was negative. Cross! reported 91.6 per cent agreement in 1500 serums. 
Rueker and Whitby’? reported 91 per cent agreement in 254 serums using an 
antigen prepared by themselves; and 90 per cent agreement in 160 serums using 
Meinicke’s own reagent. They considered the Meinicke test easier to perform 
and to read than the Kahn test. In their opinion, the value of the Meinicke 
test was ‘‘mainly for orientation, the progress of treatment being controlled by 
the Wassermann test with or without Meinicke’s reactions as confirmatory evi- 
denee.”” Borowskja'® found 98 per cent agreement between the two tests in 
an examination of 548 serums. 

Qur series consisted of 1000 serums, the majority of whieh were chosen 
hecause they gave positive reactions with either or both the Wassermann or 
Kahn tests, whieh are carried out routinely in our laboratory. The serums were 
clear, neither distinctly hemolyzed nor chylous; they were inactivated for one- 
half hour at 55 to 56° C., after being withdrawn from the elots. If used 
twenty-four hours, or more, later, they were reheated at 55 to 56° C. for ten 
minutes. Meinieke! advised using unheated serum, while Mefford'’ found that 
inactivation of the serum made little difference in the results. The Wasser- 
mann test was regarded as our standard and Meinieke or Kahn tests not 
agreeing with it, were repeated. 

The technie used in the Wassermann test was similar to that used in the 
New York State Laboratory. The total volume of the test was 0.5 c.e.. ie. 
one-tenth that of the original Wassermann test. All reagents were diluted in 
accordance with preliminary titrations, so that a quantity of 0.1 ¢.c. might be 
pipetted in the test. The complement was titrated daily with 5 per cent sheep 
cells sensitized with two units of amboceptor; and two units of complement 
were used in the test. Each specimen was tested with two antigens, an aleo- 
holie extract of beef heart, reinforeed with 0.4 per cent cholesterin; in ad- 
dition to this antigen, for about 200 of the 1000 tests, a erude alcoholic extract 
ot beef heart was used; for the rest we have used an acetone-insoluble extract 
of beef heart prepared according to Bordet’s method. Antigens and amboceptor 
were supplied by the State Laboratory at Albany, New York. The tests with 
both antigens were kept for four hours at 3 to 6° C. for the period of fixation. 
Five per cent sheep cells, sensitized with two units of amboceptor were then 
added, and the tests placed in the water-bath at 37° C., for fifteen minutes 
(‘until controls with serum alone, and antigen alone, showed complete hem- 
olysis). Readings were then made, using a color standard, all tubes showing 
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2+ or more being ecentrifugalized, and the pereentage of inhibition of hemolysis 
read from the supernatant fluid. About 150 tests were done each day. 

The Kahn tests were performed with antigen prepared in our laboratory, 
Dr. Kahn very kindly cheeking our titration. The method used differed from 
the regular Kahn technic’ only in the use of a two-tube instead of a three-tube 
test, omitting the tube containing 0.05 ¢.e. of antigen. This was done in orde: 
to secure uniformity. Many specimens did not provide sufficient serum = for 
three tubes. In addition, from 5 to 10 per cent of the Kahn tests were one 
tube tests, using 0.01 ¢.c¢. antigen mixture and 0.1 ¢.¢. of serum. The result 
with these proportions of serum and antigen approximated the results of the 
two-tube test. All tests were read by two workers. 

The Meinicke technic was that outlined by Mefford;'* and the antigen was 
obtained from him. In view of the statements of Meinieke and others that 
the efficacy of the antigen is dependent upon the properties of certain prepar 
tions of balsam of Tolu, we did not attempt to prepare the antigen in this 
laboratory. One ¢.c. of antigen was placed in one 15 ¢.c. centrifuge tube, and 
10 ¢«. of 3 per cent salt solution in another; the two tubes were put in 
water-bath at 40° C. to 45° C. for not less than ten nor more than twelve minutes 
During this period, 0.2 ¢.c. of each serum to be tested was pipetted int 
a tube. The formalin control was omitted. At the specified time, thi 
antigen and saline were mixed by pouring the saline into the antigen, and 
back and forth twice. One e.c. of antigen mixture was added to each tube o 
patient’s serum, while still warm. The tubes were placed in the dark 
room temperature for one hour and then read. The positive reactions showe 
varying degrees of opacity. We did not run controls in this series of tests 
but examined the serums themselves for cloudiness, in case of doubtful read 
ings. We read the tests, sitting at about four feet from the window. holding 
the rack of tubes against the light. To one accustomed to readine Kahn tests 
the Meinieke readings were comparatively easy. All tests were read by tw 
workers. The tests were then left overnight at room temperature, and wi 
read again. After this period negatives appeared as unchanged, while strong 
positives (4+) had a elear fluid and heavy sediment, and 3+ and 2+, were progres 
sivels less clear. 

PRESENTATION OF RESULTS 

For our tables, 2 , ot, and 4 readings have been grouped as positive, allt 

and + as doubtful. 

Table I shows the results of the three tests on 1000 specimens examined 
There appears to be very little difference in the results obtaind by the thre 
tests. The Kahn test shows a slightly smaller number of doubtful reactions 
as read by us. 

TABLE I 
; OF TESTS ON ALL SPECIMENS 


MEINICK} OO “KAHN 


WASSERMANN 





~ Positive 564 560 
Doubtful 52 59 
Negative 384 381 


1000 1000 


1000 
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Table II shows the percentages of agreement between the three tests, and 
between each pair of tests. The percentage of agreement between the three 
tests is 81.5 per cent, which is lower than that apparently indicated by Table I. 
This is due to the fact that several specimens gave positive reactions with two 
of the tests while failing to react with the third. Agreement between the 
Wassermann and Kahn tests and between the Meinicke and Kahn tests appears 
to be about the same, while that between the Wassermann and Meinicke tests 


is somewhat lower. 


greement 

Positive or doubtfu 

Negative 

Total Agreements 

isugreement 

WR. pos. or doubtful K. neg 

ss (6 si M , 
‘ ‘ we. ** 
M. , 
=a. ** 
KX. 


TABLE III 


CORRELATION OF RESULTS WITH HISTORIES 


doubtful 38.3°¢ 41.1% 
IS.9% 
50] 100.00 
Untreated Cases and Cases With Sugaestive Histoi 
WR. MM 
doubtful 74 69.80, r 73.6% 
, ic 


2) OF ‘ ve 
a7 yA -0.4°/ 


LO6 100.006 100.0% 100.007 
Tre ated Cases 


doubtful ; 89.1% 33: 85.2% 33 86.1% 
10.9% Hy 14.8% oe 13.9% 


393 100.0% 895 100.0% é 100.0% 





We divided the thousand specimens according to histories into (1) routines, 
2) untreated eases and those with suggestive histories, and (3) treated cases. 
Routines ineluded those with no history, or a history not suggestive of syphilis. 
We purposely selected the greater number of our specimens from among those 
giving positive readings with the Wassermann or Kahn test, as stated previously. 
Table III shows the results of the three tests on the specimens so grouped. 
In routine cases there appears to be almost complete agreement between the 
Wassermann and Kahn tests, which show a smaller number of positives, than 
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does the Meinicke test; in untreated cases or those with suggestive histories, 
the results with the three tests agree very closely, while in treated cases, the 
Wassermann test is more sensitive than the Meinicke and Kahn tests, which 
agree closely. Briefly, the Wassermann test demonstrates its equality with the 
other two tests, with the three classes of specimens, and a slight superiority to 
both, in treated cases. 
SUMMARY 

Our percentage of agreement between the three tests, 81.5 per cent was 

Ruediger, 87 per cent and 86.8 per cent, 


lower than the figures presented by 
and by Schmidt and Zickmann, 96.2 per cent. This may be largely accounted 


for by the fact that our series contained a much smaller number of specimens 


which were negative by all three tests. 

Our percentage of agreement between the Wassermann and Meinicke tests, 
85.8 per cent, was also lower than that reported by others. The reason given 
above may account for the diserepaney. The eases which disagreed were about 
equally divided between the two tests 

The Meinicke test showed a few more positive reactions with routine speci 
mens than either the Wassermann or Kahn tests. We have not yet determined, 
from elinieal or other sources, whether or not these were ‘‘false positive’ 
results. 

In eases with histories suggestive of syphilis and untreated cases of syp! 
ilis, the results of the three tests agreed closely. 

In treated cases of syphilis, the Meinicke test was as sensitive as the Kahn 


test while both were somewhat less sensitive than the Wassermann test. 
CONCLUSIONS 


The results of the Meinicke’s turbidity reaction in the serodiagnosis ot! 
syphilis compare favorably with those obtained with the Wassermann technic 
recommended by the New York State Laboratory. The test is less sensitiv: 
than the complement-fixation reaction. In our opinion, it should not be used 
to supplant the Wassermann reaction at present. Its chief advantages, as 
compared with a complement-fixation test, are the facility with which it ma) 
be set up, and the simplicity and inexpensiveness of the reagents and ap 


paratus required. 
The results obtained with Meinicke and Kahn tests are closely parallel. 
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A RAPID STAIN FOR THE DIRECT MICROSCOPIC 
EXAMINATION OF MILK* 


By Norris M. Erp, B.S. (Iyaiene), BALTIMORE, Mp. 


i ons direct method for the enumeration of the bacteria in milk, commonly 


known as the Breed count has been greatly facilitated in the use by us of a 
special stain which eliminates many of the time consuming features of the older 
method, and simultaneously improves the accuracy of the examinations. 

In the original Breed method 0.01 ¢.e. of milk is deposited upon a glass 
slide, spread over an area of one square centimeter, dried, and then stained by 
a process requiring separate operations of defatting, fixation and decolorization. 

Attempts have been made by others to shorten this technic. Newman has 
recently published three formulas attempting to combine all the procedures 
outlined in one operation. We have not found these stains absolutely satisfactory 
because considerable difficulty was experienced in obtaining completely defatted 
milk films within a reasonable time. 

The following simple technic is submitted therefore for the approval of 
technical workers in the active milk laboratory. Its simplicity is also an 
advantage in the aeademie laboratory. The milk film is prepared as outlined 
above. The preparations are dried in a warm place upon a level surface and 
protected from dust. In order to prevent noticeble growth the drying should 
be accomplished within five to ten minutes, but excessive heat must be avoided 
or the dry films may erack or peel from the slides during later handling. When 
dry, the slides are placed in a staining solution having the following composi- 
tion. 

FORMULA 


Ether (sulphuric) 50 e@.e. 
Methyl Alcohol (absolute) D0 @.e,. 
Methylene blue (preferably certified) 0.5 gm. 
Add the dye to the mixed aleohol and ether. When dissolved filter through 
paper. The stain is then ready for use. Keep in a tightly stoppered bottle. 
*From the Bureau of Bacteriology, Maryland State Department of Health. 
Received for publication, June 8, 1928. 
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THE WILHITE STAIN FOR NEGRI BODIES 


The slides are placed in this staining solution for one minute. They are 
then rinsed gently but thoroughly in water and dried in air. When com- 
pletely dry, they may be examined with the standardized microscope as deseribed 
in Standard Methods of Milk Analysis of the American Publie Health Assoeia- 
tion. 


The preparations are defatted, fixed, and stained in one operation. There 
is sharp differentiation between the bacteria and the background.  Leucoeytes 
are well stained. The figures illustrate typical microseopie fields stained by 
this method. Fig. 1 is taken from a microphotograph of a pooled specimen of 
9 


milk having a high bacterial content. Fig. 2 is from a routine specimen of 


milk showing a long chain of streptococci. 
SUMMARY 


1. A one solution stain capable of defatting, fixing, and staining milk films 
in one minute, has been deseribed. 

2. The direct microscopie count of bacteria in milk is greatly facilitated by 
the use of this stain, 
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THE WILHITE STAIN FOR NEGRI BODIES 
by S. W. Bonus, M.D., Austin, TEXAs 


HE following formula for staining negri bodies in rabie brains was devel- 

oped by Dr. J. T. Wilhite, Director of the Texas State Pasteur Institute 
of Austin. Sinee his death in 1927 we have continued to use it with great 
SUCCESS, 


The formula is as follows: 


Methylene Blue 0.9 gm. 
Rosanaline Violet 1.5 gm. 
Glycerine 125 

Methyl Alcohol 125.0 ee. 


.0 @.¢, 


Mix, shake, and let ripen. Make impressions from the Ammon’s horn on 
a glass slide, then take ten drops of the stain with 20 ¢.e. of 1-50,000 KOH 
and stain two minutes with heat. Dry and examine under the microscope. 


The Negri bodies will take the acid stain. Always make fresh stain every 


morning, 
PASTEUR INSTITUTE. 


*Received for publication, May 24, 1928. 
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LABORATORY TECHNIC 


HYDROGEN-ION: A Universal Indicator for Hydrogen-Ion Concentration, Bogen, E. 


M. A. 89: 199, 1927. 


mixture has also been developed for this purpose, as it has a rang 
10.0, with a continuous change of color with change in hydrogen-ion cor 
hthalein, 100 mg.; methyl red, 200 mg.; dimethylaminoazobenzene, 3' 
ue, 400 mg.; thymol blue, 500 mg. Dissolve in 500 ¢.e. of absolut 
normal sodium hydroxide solution until the red disappears and the sol 
(P, 6.0 

he hydrogen-ion coneentration of any solution, add one drop 


‘specimen. The colors produced resemble those of the speetrun 


about Py 2. very strongly acid) 


Orange indicates about P, ' (strongly acid) 
Yellow indieates about ' (weakly acid) 
Green indieates about P ; weakly alkaline) 


Blu indicates about Py, 10.0 strongly alkaline) 


For closer approximation, a series of standard solutions for comparison can be n 


with known buffer mixtures as deseribed by Clark and Lubs. 


LEPTOSPIROSIS: The Early Diagnosis of Leptospirosis, Schuffner, W. Miinchen 


Wehnsehr. 73: 1977, 1926. 


of blood are withdrawn by cardiae puncture from an inoculated guin: 

ge containing citrate solution. The mixture is centrifuged five to six minut 
Pipette off the plasma and centrifuge it for ten minutes at 1500 rj 
is again transferred to a new tube and centrifuged thirty minutes at 3000 r. 


s decanted and a drop of sediment examined by dark field. 


TUBERCULOSIS: Simultaneous Demonstration of Tubercle Bacilli and Elastic Fibres, 
Jessen, F. 3eitr. z. Klin. d. Tuberk. 65: 4, 1926. 


When there is plenty of sputum available about 4 ¢.c. of sputum is mixed with 1 
of sodium hydroxide. With smaller amounts of sputum only 5 ¢.c. of normal sodium hydrox 
is used. This mixture of sputum and sodium hydroxide is heated over a water-bat! 
twenty minutes at a temperature not higher than 50°, stirring it lightly with a glass 1 
It is then centrifuged. A smear of the sediment is allowed to dry, preferably in the 
cubator, and fixed in a flame. It is stained with carbol fuchsin, heated as usual, and waslie 
decolorized with 3 per cent alcoholic solution of hydrochloric acid, as usual, and was 
then stained one to two minutes with hematoxylin and cold saturated solution of lit! 
carbonate, each 1.0; absolute aleohol and distilled water each 20.0 and then washed. 1 
are then decolorized with official iron chloride solution for a few seconds and washed. W 
this method the tubercle bacilli are stained a beautiful red and greater numbers of 
show than with the ordinary method. The author has often demonstrated bacilli by 
method in specimens in which they could not be demonstrated by the ordinary methods. 


elastic fibers are bluish-gray. 


380 
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TUBERCULOSIS: Bacteriologic Diagnosis in Infants by Examination of the Stomach 
Contents, Armand-Delille, P. F. Am. JJ. Dis. Child. 34: No. 4, 547, 1927. 


About 80 ¢.c. of tepid water is introduced into the stomach and withdrawn by siphoning. 
s is accomplished by means of a stomach tube whiel as been Jubriecated with albolene 
olive oil, and whieh has a tube or funnel attachment. In some enses in which real cavities 
found in the lung, purulent sputum is obtained, while in other eases in which bacteriologie 
mination is particularly important only a few flecks of mucus are seen. 

If characteristic sputum Is obtained, direet micros ople examination by the Ziehl-Neelsen 
od is all that is necessary, but in most cases homogenization is lired The liquid 
s centrifugalized in four tubes and the precipitates united in a | | to which is 
ded 30 ce. of water and 10 drops of normal sodium = hydre er % Who heated for 


ten minutes, 50) ©e. of water being na SIOW!LY, cf éi pre ‘ vit ~ ver 1.004, 


ttle aleohol is added. The material yal laced in four tubs : CO} fugnlized 


rty-five minutes, and the precipitate is stained by the Zi 


ntents can be kept two or three days before lomogenizat 


berele bacilli, Microscopic examination must be carefully mad 
s rather difficult to find the bacilli. 
The results obtained by this method have 


nly the direct examination without lhomogen 
only 10 per cent, while in 110 cases in whi 


cent were posit ive, 


TUMORS: The Relation Between the Histologic Picture and Prognosis of 
A. Arch. Path. & Lab. Med. 3: 240, 1927. 


tologie pro MmosSIS nre 


The prese nt possibilities of his 


lyeyy t 


examples given. Conclusions have been drawn from 1 


small number of these cases has it been possible to make 
sed tumor fragment. Histologic prognosis can be safe 
enous and when it runs true to course, that means when 
and biologie character during the progress of the disease. 
nstance, fulfils neither of these conditions in a sufficient deg 
General histologic prognosis is feasible in rare in 
ivors to establish histologie prognosis 
hod of clinical statistics is subject to 


ogenous material which are obtained by tl ame met 
al 


t« 
Hove 


for positive conclusions, The many contradictory statements quoted 


too well. After extensive studies in such special histologic prognosis, it may be possible 
future to determine which rules for general prognosis will remain; perhaps it will 

ly those governing the bad prognosis to be made from the highly irregular, pleomorphic 
ires, 

The interpretation of the most used histologic features is so far uncertain. 


+ 


of inflammation in the stroma and in the epithelium itself, maturity of 


! nehyme., 


asia and also of the mass relation between epithelium and mes¢e 


Knowledge of cell division in tumors requires much more studv with special reference 


he oecurrence of amitosis, of intermediate forms of cell divisions and of the different 


ses of true mitosis. The distribution of the cell divisions may be important also. In 


extension, 


to discuss the term ‘‘malignaney,’’ it is necessary to consider separate local 


metastasis, recurrence, cachexia, local regression during irradiation and occurrence of metas 


tasis after irradiation. Constitutional factors, such as age, race, and sex, must be studied 
their interrelations with microseopie pictures. 

Histologic prognosis can be a great help to the physician if he is always aware of its 
itations. There may be disappointment sooner or later when prognoses are made from 
icroscopie slide examination according to standardized rules. Only the most careful study 
f individual eases ean avail us in the presence of the manifold histologic and clinical phases 


malignant tumors. 
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AMYLOID DISEASE: The Clinical Value of Intravenous Injection of Congo Red in the 

Diagnosis of Amyloid Disease, Bookman, A., and Rosenthal, J. Am. J. M. Se. 173: 

No. 3, 396, 1927. 

In a study of 18 cases the authors have found that disappearance of 60 per cent or 
more of congo red from the blood in one hour is found only in the presence of amyloid 
disease. A lower rate of disappearance does not preclude the presence of amyloidosis. 

One and two-tenths grams of powdered Congo red (Grubler) is mixed with 100 e.c. of 
water, heated to boiling, filtered through a Berkefeld filter and divided into hard glass 
ampules each containing about 15 ¢.e. These are then sealed. The solution, must contain 
are injected, according to the size of the patient, 


no undissolved particles. Ten to 15 e.c. 
} 


into a vein at the elbow. The needle is left in place and after four minutes 10 e¢.c. of t 
blood are withdrawn. At the end of one hour a second specimen of 10 e¢.e. is taken. 
Serum (which must be free from hemoglobin) is obtained by bleeding through a dry 
needle into a paraffin tube which is quickly transported, packed in ice, to the laboratory 
the blood immediately transferred to an unparaffined centrifuge tube and centrifuged 
1500 to 2000 revolutions per minute for at least fifteen minutes. The fibrin is then detached 
from the walls with a needle, being careful not to approach within a centimeter of the 
red-cell zone. The clot is allowed to retract and the tube again centrifuged for five minutes 
The serum is then pipetted off and the color content of the one-hour specimen determined 
Kuttner 


with any colorimeter, the four-minute specimen being used as a standard. The 
Leitz Universal microcolorimeter is most useful for this purpose. The addition of dilut 


hydrochloric acid to the serum changes the color to blue. At times this was found 


advantage as a check on the matching of the red color. 


CEREBROSPINAL FLUID: Night-Blue Reaction for the Determination of Albumin In- 
crease in Spinal Fluid in Meningitis, Rosenfeld, H. Klin. Wehnschr. 6: 118, 1927 


Two solutions are required for the reaction: 

1. A one per mille aqueous solution of night-blue. This solution can be preserved for a 
long time in a buffer mixture (the hydrogen-ion concentration being 4.6) consisting of 110 
e.c. N/10 acetie acid, 90 ec. of N/10 sodium acetate, 200 c¢.c. of distilled water. The 
constancy of the reaction must be controlled from time to time. 

The reaction is made as follows: Solution 1 is 16 times diluted with distilled chlorine 
free water and equal parts of this dilution and of the buffer mixture mixed with eac! 
other. Two-tenths ¢.c. of the cerebrospinal fluid to be examined are put in an acid 
alkli-free dry test tube, filling up to 1 ¢.c. with distilled water. Two e.c. of the night-b! 
buffer mixture are added. As a control 1 @ec. of distilled water and 2 ee. of night! 
buffer mixture are put in another test tube. Both tubes are slightly shaken and comy 
with each other. 

In case of meningitie cerebrospinal fluid, rich in albumin, a diffuse turbidity app 
immediately. In normal cerebrospinal fluid or one which is rich in globulins (syphilis, tabes, 
paralysis), however, and in the control tube the mixture remains transparent, blue 
clear, Cerebrospinal fluid containing blood also renders a positive reaction beeause of 
marked serum-albumin content. 


From a study of 380 cases the author believes this test of distinct value. 


TISSUE STAIN: Improved Method of Preparation of Weigert’s Elastin Stain, Haynes 
F. J. Roy. Mier. Soe. 46: 29, 1926. 


To 1 per cent aqueous basic magenta solution add 2 per cent of phenol. Bring t 


boiling and add an excess of 50 per cent solution of ferric chloride. Boil ten minut 
collect, wash, and dry the precipitate. For use 0.75 gm. is added to 100 ¢.c. of 96 per 
aleohol containing a few drops of concentrated HCl, boil for fifteen minutes, cool, 

and add 2 per cent of concentrated HCl. The powder keeps indefinitely and the stai 


solution two months. 
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STAINS: The Germicidal Effect of Staining Solutions, Eckfeldt, G. A., and Loser, S. A 
Stain Technology. 2: No. 4, 109, 1927. 


Gentian violet, crystal violet and carbol fuchsin applied to cover slip preparations 
for one minute will destroy the majority of nonspore-forming bacteria and yeasts, though 
they cannot be relied upon to do this consistently and in all cases. 

The Gram staining procedure is more effective and nonspore-formers were never found 
to survive this process. 

Methylene blue stains exert very little if any germicidal power and most organisms 


survived them readily. India ink was totally ineffective. 


NEPHRITIS: Diazo Test in Nephritis, Blatner, H., and Fitz, R. J. 


1927 


Vmls 


To 1 «ec. of blood plasma or serum is added 2 ¢.c. of 96 per cent aleohol. The proteins 
are allowed to precipitate, and the mixture is filtered or centrifugalized. The clear filtrate, 
or supernatant fluid from the centrifugalized specimen is then collected. To 1 ee. of this 
clear fluid is added 0.5 ¢.c. of aleohol and 0.25 ¢.c. of freshly prepared diazo reagent. The 
mixture is boiled for thirty seconds, and then a few drops of a 10 per cent solution of 
sodium hydroxide are added. 

The characteristic reaction is the very rapid development of a pink color, which may 
disappear rapidly. The intensity of the color and the rate of its disappearance depend upon 
the concentration of the substance causing the reaction in the blood. The mixture must be 
watched very carefully during the addition of the alkali, since the pink may appear and 
disappear within a few seconds. The diazo reagent can be prepared according to the 
directions of McNee. It consists of a mixture of two solutions, each of which keeps well, 
but which must always be freshly made immediately prior to a test. The two solutions are 
prepared in the following fashion: 

Solution A: sulphanilie acid, 1 ¢.c.; concentrated hydrochloric acid, 15 ¢.c.; distilled 
water, 1000 c.c. 

Solution B: sodium nitrite, 0.5 gm.; distilled water, 100 c.e. 

The reagent as used for the test consists of 25 ¢.c. of Solution A, to which is added 
0.75 ec. of Solution B. 

The authors believe a positive reaction to be of ominous significance. 

BLOOD CHEMISTRY: A Note on the Preservation of Samples of Blood for Sugar Es- 

timations, Splatt, B. M. J. Australia. 2: 178, 1926. 


Confirming the suitability of the method of preservation described by Sanders (5 mg. 


of 5:1 mixture of sodium fluoride and thymol per 0.2 ¢.c. of blood). 


ASTHMA: A Comparative Study of the Scratch and Intradermal Methods of Skin Test- 
ing in Children, Peshkin, A. M., and Fineman, A. H. J. Dis. Child. 34: No. 5, 815, 


Qo"? 
Jol. 


Ninety-one children with asthma and nine with eczema, urticaria or angioneurotic 
edema, ranging in age from eight months to fourteen years, were tested by the seratch 
and intradermal methods with thirty-three corresponding proteins. Dry powdered extracts 
(Wodehouse) were employed for the scratch and routine fluid extracts (Coca) for the 
intradermal tests. The fluid extracts were also applied with the scratch method when the 
intradermal test gave a reaction above the control. All of these children were under observa- 


hon for at least one year. 


In interpreting the reactions obtained with the scratch method, all reactions above the 
control were considered positive. With the intradermal reaction, although all reactions 
above the control were recorded, only reactions of two-plus or more were considered definitely 
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positive. This interpretation is in accordance with accepted standards for this method. How 
ever, it appears that one-plus reactions should not be entirely ignored in spite of the 
fact that they are most frequently nonspecific. 

Thirty- 


With the intradermal method, fifteen children gave negative reactions, and in twenty-three 


ght children of the entire series reacted negatively with the serateh method 
the reactions obtained were plus minus and one-plus only. 

Sixty-two children reacted pesitively to the serateh method. With the intraderma 
method, twenty-six patients gave reactions not larger than one-plus and in thirty six two 
und three plus. 

No patients were encountered who gave definitely positive reactions with the intradermal 
method and negative reactions with the scratch method, 

The total number of negative reactions obtained with the scratch method were 3,082 
The corresponding reactions with the intradermal method were definitely positive + and 

In 0.95 per cent; one-plus, in 4.15 per cent, and negative and +), in 95.32 per cent 


obtained with the seratch method 


The total number of positive reactions (+ to 


was 233. The corresponding reactions with the intradermal method were definitely positive 
in 19.31 per cent, one plus in 27.47 per cent and negative in 93.22 per cent. 


Pseudoreactions or nonspecific reactions were common with the intradermal method 
Practically all the plus minus and a majority of the one-plus reactions were of this characte: 
The nonspecific reactions occurred most commonly with the following substances in the 
order of frequeney ; house dust, chicken meat, rice, wheat, chicken epithelium, tobaceo, corn, 
pyrethrum (insecticide), goose and goat epithelium and lamb.  Pseudoreactions with t 
scratch method were relatively infrequent. 

Four children 


ve a history of positive pollen reactions and negative ragweed reactions 


with both methods of testing (the fluid extract for the intradermal test was employed up t 
au concentration of 0.25 mg. of nitrogen pet cubie centimeter) ; thev gave positive renetions 
by the conjunctival test to the dry powder. The latter method testing has been shown by 
Peshkin to be a rapid, safe and reliable method of demonstrating sensitiveness to poller 
in patients refractory to skin tests. 

General reactions occurred in 2 per cent of the patients tested with the intraderm 
method and none with the seratch method. 

The serateh test is superior to the intradermal test for the following substances 
rabbit hair, horse dander, ragweed, cottonseed, duck and goose feathers, cat and dog |} 
mustard, and egg-white. 

The intradermal test is superior to the scratch test for the following substances 
house dust, chicken epithelium, chicken meat, wheat and corn. In the presence of negat 
scratch reactions to horse serum and goat hair, the intradermal method, in a small percentag 
of the cases will reveal definitely positive reactions. 


From the standpoint of safety and the determination of etiologic sensitizations, t! 


scratch method would appear to be superior as a routine procedure for testing. The va 
of the intradermal method cannot be ignored. One method should not be employed to 1 
exelusion of the other. 








Raat dsc 


Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va. 


Daily Consultations. Les Consultations Journalieres* 


Their 


A SERIES of small handy reference volumes on subjects of interest to the general man 
4 


and to those interested in the special lines to which each volume is devoted. 
special interest to the American students lies in their exposition of the French viewpoint on 
the subjects discussed. Radiotherapy including x-ray and radium treatment and_ultra- 
violet ray therapy is covered by W. Vignal, electro radiologist of the hospitals of Paris. 
This is a volume of 425 pages in which therapy is discussed in the deepest detail, from its 
Little attention is given to diagnostie roentgenology. 


hevinnings. 
is contributed by E. Douay, Chief of Gynecology at t 


he 


The volume on gynecology 
Broca Hospital. This volume is decidedly more monographic than the former as it deals 
gynecology. These are menorrhagia and metrorrhagia, con 


with four selected phases of 
as the author points 


sidered as one, leucorrhea, dysmenorrhea, and sterility. The first three 
out ure the three great symptoms that dominate all gynecology. The discussion of all four 


subjects is comprehensive and many valuable therapeutic points are to be found in the 


ul 


olume. 
e volume on diseases of the esophagus, stomach, and duodenum by Maurice 


A rather large 
the oral cavity ineluding the teeth by F. Nidergang, both of 


lort, and on diseases of 
Paris, forms an excellent reference manual. The illustrations, particularly the radiograms, 


ire well reproduced. 

An index of therapy entitled Les Formules Usuelles by Segard and Laemmer takes up 
the various commoner diseases in symptomatie and pathologie classification using an alphabetic 
order, Under each subject the outline for therapy, including many special prescriptions, 
is presented in tabular form. 

No one man will have need for all of the volumes but the internist or general practi 
tioner who has an acquaintance with French will find mueh of value in the last three volumes 


mentioned. 


Les Indications Cliniques de L’Electro-Radiotherapie + 
HIS is a new idea. The author ineludes electrotherapy, diathermy, radiotheromotherapy, 
phototherapy, actinotherapy, x-ray, and radium treatment and in the diseussion of each 
clinical condition designates which of these methods of treatment or what combination should 
be utilized. Technie is ineluded. Statistical results are not included. 
*Daily Consultations. Les Consultations Journalieres. G. Doin & Co., Paris, 1927. 
tLes Indications Cliniques de L’Electro-Radiotherapie by Etienne Piot. Paris, Librairie 
Octave Doin, Gaston Doin & Cie, Editeurs, 8, Place de L’Odeon, 8. 1927. 











Note: In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume. 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto. 
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The Clinical Interpretation of Blood Chemistry: 


T IS not essential that the general practitioner or the clinician be adept in the manipula 
tive technicalities of blood chemistry studies. 
with the significance and clinical interpretation of the findings. 
always readily available since the reports 
are widely scattered through the literatur: 


Unfortunately the latest 


information on the clinical significance is not 
often appear in highly specialized journals and 
The author has collected the necessary information in this small volume. 
and gives little detail of laboratory procedure but starts the study of each blood 
at the time when, the laboratory work being completed, the fina 


t is not a laboratory 


manual 
chemical determination 
report has been made. 

In addition the author ineludes a large variety of food tables which are thus available 
for handy reference, and a general outline for the management of those diseases in which 
the blood chemistry shows alterations. 
Self-Care for the Diabetic’ 

Self-Care for the Diabetict 

MANUAL for the use of diabetic patients which follows the same general line as thi 

several similar volumes which have been developed in this country and should be of 
interest to us in the United States as illustrating the British attitude toward the treatment 
of this highly important subject. The reviewer feels that the volume has one shortcoming 
in that it does not provide ample facility for the patient to calculate his own diet and to 


provide himself with a wide variety of foods while following his dietary prescription. 


The Carrier Problemt 


* THE realm of the infectious diseases the carrier problem is as true and as pressing 


problem as any that exists. And yet surprisingly few have made any extended special 
studies in this field. The last monograph on this subject appearing in England prior to thi 
one under review appeared as long as sixteen years ago. The present author makes no 
claim to inclusiveness in his discussion of the subject but presents the outstanding facts of 
the carrier stage as we know it today. The work covers the enteric infections, diphther 
meningococcus infection, pneumococeus and streptococcus infections, poliomyelitis, bacillary 
dysentery, cholera, protozoan infections, and a small group of miscellaneous diseases. Under 
each he describes the probable development of the carrier state and discusses those methods 
which we have at present at our disposal for the prevention and relief of this condition. 
conclusion is that at present we know distressingly little concerning the mode of development 


His 


of the carrier state and even less of its cure. 

And yet in epidemiology the subject is of utmost importance for were we able 
recognize and cure the carrier these diseases would stand in good way of being eliminated 
Yellow fever and malaria neither of which the author discusses, for he is dealing prima: 
with human carriers, are examples of the great potentialities in the hands of preventive 
medicine provided a satisfactory method of eliminating the carrier is found. 

The carrier problem is not alone for the epidemiologist. Few states call for as close!) 
coordinated study by a wide variety of interests. The bacteriologist, the immunologist, the 
protozoologist and the public health official must all cooperate and for greatest success 
the family physician whose contact with the individual is the most direct should cooperate 


+ 


as thoroughly. 


*The Clinical Interpretation of Blood Chemistry. By Robert A. Kilduffe, A.B., A.M 
M.D. Director, Laboratories, Atlantic City Hospital; Consulting Serologist, Betty Bacharach 
Home for Children, Serologist. Jewish Seaside Home, City Bacteriologist, Atlantic City, Forn 
erly Director, Laboratories Pittsburgh Hospital, Pittsburg, Pa., Cloth. Pages 186. Lea 
Febiger, Philadelphia, 1927 

tSelf-Care for the Diabetic. For the Use of Diabetic Patients. By J. J. Conybear 
M.C., M.D. Oxon., F.R.C.P. (Lond.), Assistant Physician to Guy’s Hospital. Pages 70. Cloth 
Oxford University Press. American Branch, N. Y., 1926. 

tThe Carrier Problem. By K. C. Paul, M.B., B.S., Sometime Research Student in Medi- 
cine, University of Madras. With foreword by David Nabarro, M.D., F.R.C.P. (Lond.), Di- 
rector of the Research and Pathological Laboratories, The Hospital for Sick Children. Pages 
102. Cloth. Oxford University Press American Branch, N. Y., 1926. 


« 





He should, however, be thoroughly familiar 
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REVIEWS Ss 


While vast sums are being spent yearly on endowments for medical research the reviewer 
would suggest the establishment of an institute primarily for the study of the carrier state, 
an institute which might with benefit adopt certain features of the Framingham tuberculosis 
demonstration and of the James Mackenzie Institute. In other words it would be located 
in a relatively isolated, unchanging community, be provided with the best of laboratory 
facilities, and would elicit the hearty interest and cooperation of the practicing physicians 
in the community. For best results the study of the carrier problem will necessarily require 
concomitant laboratory investigations and clinical application directed to the individual with 


contemporary epidemiologie supervision applied to the group or community. 


The Enlarged Prostate * 
VOLUME devoted primarily for the urologie surgeon. While the usual method of 
44 treatment remains prostatectomy, either suprapubie or perineal, the author reports a 
number of instances of successful results by partial removal by means of per-urethral 


operation, usually with diathermy. He also mentions the good results that have been obtained 
particularly in Germany following x-ray treatment. He remarks that previous x-ray makes 


subsequent operation no more difficult but that it appears in some cases to delay healing of 


the abdominal wound. 

The volume makes a quite complete work on the prostate gland, taking up as it does 
the anatomy and physiology of the prostate, the pathology of enlargement, symptoms, 
diagnosis and treatment of hypertrophy. 

Prostatectomy is at no time a simple or easy procedure. It carries with it a definite 
mortality. Walker quotes a large series of records in which he shows that skill decidedly 
lessens operative mortality. The death rate in clinics devoted entirely to genitourinary 
surgery runs between one-third to one-half the death rate in otherwise equally efficient and 
well recognized general hospitals. At St. Thomas’ Hospital, London, the mortality was 
20.3 per cent, at St. Bartholomew’s 22 per cent, while at St. Peter’s, a special hospital 
devoted entirely to the treatment of genitourinary diseases the death rate was 9.28 per cent. 


The Treatment of Chronic Arthritis and Rheumatism + 
RATIONAL presentation of our present understanding of the problem of arthritis and 
allied diseases. The authors have no pet theory nor an unusual method of treatment. 

They present various therapeutic measures more generally used, for what they are worth. 
The authors do stress the importance of recognizing the various types of joint disease and 
instituting the treatment appropriate for the particular type. The differentiation of types 
and sub-varieties is well worth the reading by all who are interested in this subject. <A 
chapter on common mistakes in diagnosis emphasizes the importance of ruling out other 
types of pathology such as static deformities, newgrowth, diseases of the central nervous 
system, certain diseases of bones and joints, and referred pain due to visceral disease. 


Neuritis and Neuralgia* 


Neuritis and Neuralgiai 
A* EXHAUSTIVE and informative treatise on disease of the peripheral nerves and 
neuralgia of central origin such as migraine, which will be of especial value to the 
neurologist and the neural surgeon. 


_  *The Enlarged Prostate. By Kenneth M. Walker, F.R.C.S., M.A., M.B., B.C., Jacksonian 
Prizeman and Hunterian Professor, Royal College of Surgeons, 1911, 1922, and 1924. Lecturer 
in Venereal Diseases, St. Bartholomew’s Hospital, Surgeon with charge of Genito-Urinary 
Department, Royal Northern Hospital, Surgeon to St. Paul’s Hospital. Cloth. Illustrated. 
Pages 193. Oxford University Press. American Branch, New York, 1926. 

*The Treatment of Chronic Arthritis and Rheumatism. By H. Warren Crowe, D.M., B.Ch. 
(Oxon.), M.R.C.S., L.R.C.P. Cloth. Illustrated. Pages 187. Oxford University Press, Ameri- 
Can Branch, N. Y., 1927. 

_tNeuritis and Neuralgia. By Wilfred Harris, M.D. Cantab., F.R.C.P. Lond... Senior 
Physician to St. Mary’s Hospital, and to the Hospital for Epilepsy and Paralysis, Maida Vale. 
Cloth. 418 pages. TIllustrated. Oxford University Press. American Branch, New York. 
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EDITORIALS 


The Statistical Study of Diabetes 
NOWLEDGE, in the last analysis, depends upon the accumulation, diges 
tion, and interpretation of experience and especially is this true in tlie 
development of diagnostie and therapeutic acumen. For this reason thie 


careful survey of any large series of observations is ‘of great value to t! 
physician at large, and such a survey of diabetes, embracing two thousand 


cases, has recently been published by John' 
Despite the volume of work which has been done the benefit which 


] 
has 


accrued to the diabetic in comfort, in the avoidance of complications, and 10 
the prolongation of life, there is still much to be learned and much to be done 


+ 
) 
hit 


before any diabetie in any place may be assured of competent and intellige! 
handling. 

The use of insulin, for example, is now widespread but it may be ques 
tioned if a thorough knowledge of the minutia of insulin treatment essential 
to therapeutic success is equally widespread. 
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John’s report contains much that is of interest to the physician at large 
and it is, for that reason, herewith summarized. 

The incidence of diabetes among all diseases seen during the course of 
this study (87,449 cases from 1921 to 1927) was 2.28 per cent. The incidence 
as to sex was males 46.75 per cent and females 53.25 per cent. The age inei- 
dence was highest in the fourth decade, although most of the cases came from 
the fifth, sixth, and seventh decades. 

There has been much speculation as to the importance of various factors 
in the etiology of diabetes. As John comments, the fact that obesity usually 
first manifests itself in the deeade in which the incidence of diabetes is great- 
est, the fourth, forces some thought as to the exact relation one bears to the 
other. Infection, also, has been regarded by some as a predisposing factor 


of greater or less importance. In the present series, however, as infection 


predominates in the first two decades in which the incidence of diabetes is 


low, its marked importance as an etiologic factor may be doubted in John’s 
opinion. 

There was a hereditary history of diabetes in 5.3 per cent and a familial 
history in 4.5 per cent, figures somewhat lower than those usually encountered 
in the literature. 

The highest blood sugar noted was 900 me. per cent. 

The observations as to the correlation between glycosuria and hyper- 
glycemia are of interest to the laboratory worker who must explain at times 
that the absence of the expected correlation does not necessarily predicate 
technical error in the laboratory. 

In 159 eases in which glycosuria was present the blood sugar was below 
Is) mg., and in 26 eases with glycosuria, the blood sugar was only 120 mg. 
per cent. In one case, on the other hand, there was no glycosuria with a 
blood-sugar level of 390 me. per cent, and others, though not so striking which 
illustrate how relatively impermeable the renal filter is to dextrose. 

As John says: ‘‘The point which one must derive from these data is 
that the blood-sugar level does not by any means disclose the level of the renal 
threshold. 

‘““The urine collected at the moment when the blood is taken for sugar 
estimation is not the urine which has been secreted during those particular 
few minutes, but rather includes that urine plus all the urine which was 
secreted during the period of time since the last preceding voiding. It is 
necessary, therefore, to determine what the blood-sugar level was throughout 
that period. Did it reach a high level above that of the renal threshold, and 
gradually drop to the level at the time the specimen was taken, or was it at 
the same level at which it was found throughout the period sinee the last 
preceding voiding? The figures per se do not give definite information as to 
the patient’s renal threshold. . . . It is interesting, however, to observe 
that in a good many definitely diabetic patients in whom the blood-sugar econ- 
tent is low glycosuria is present.’’ 

John presents some very pertinent observations upon insulin treatment. 
He says: ‘‘In the treatment of persons with diabetes there are four chief 
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objectives: (1) To get the patient as nearly normal as possible; (2) to find 
out what is required to gain and maintain the normal state; (3) to plan a 
livable, not a starvation, diet so that the patient may hold his job; and (4 
to instruct the patient in the routine he must follow if he is to maintain thie 
best possible status.”’ 

Between simple starvation with all the consequences it entails besides 
lowering the blood sugar, and a livable diet from the start with enough insulin 
to lower the blood sugar to normal as desired, John favors the latter methoc 
as the more economically logical and more conducive to the general well-being 
of the patient. And he emphasizes that it is not the diet but the insulin 
which must be juggled to accomplish this end. Inasmuch as, he says, insulin 
loses its effect relatively when the dosage is increased, one should emplo) 
the smallest amount which will accomplish the desired result. 

Those who fear that once begun insulin must be used forever will find 
comfort in the repetition of the fact, emphasized anew by John’s series, that 
this belief is a fallacy. 

The observations of John concerning the treatment of coma are of prac 


tical interest. 

He comments upon the common belief that when a diabetic is unable, fo: 
one reason or another, to take food, starts vomiting, and enters the pat! 
leading to acidosis, it seems logical to withhold insulin for fear of hypo- 
glycemia, thus increasing the likelihood of coma. The physician, however, 


must forcibly impress upon the patient and his attendants the fact that the 
body continues to burn calories just the same, the only difference being that 
when food is taken the calories come from without whereas they are sup 
plied by the burning of the body tissues in the absence of food. In either 
case insulin is required to accomplish the combustion so that vomiting is not 
a sign for the cessation of insulin but an evidence of the need for insulin. 

In the treatment of coma John believes that three points should be 
stressed : 

“*1. The administration of the sufficient amount of insulin to produce 
the desired effect of clearing up acidosis and lowering the blood-sugar leve!; 
this may take anywhere from 80 to 700 units in twenty-four hours. 

‘*2. The use of 10 per cent dextrose intravenously. 

‘*3. Hospitalization of the patient.’’ 

In the treatment of coma there has been some difference of opinion as to 
the advisability of administering glucose intravenously with insulin because. 
as has been said, this simply increases the hyperglycemia. But, as John 
points out, if the amount of insulin is calculated in accordance with the total 
amount of glucose in the blood, not only will there be a fall rather than a 
rise,” but in the combustion of the total glucose the acetone bodies will be 
consumed, and experience has shown that large and frequent doses of in- 
sulin will be absorbed by the patient without difficulty. 

New data are brought by John illustrating what indeed requires appre- 
ciation: the variability of individual response to insulin and the necessity 
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in some cases for what he calls ‘‘the wearing-out process’’ meaning the strict 


adherence to routine in cases showing a slow uneven progress, but in whom 
eventually a normal state may be established and, once obtained, maintained 
by a remarkably small amount of insulin. 

John calls attention to the brilliant results now possible in the surgery 
of diabetes by careful pre- and postoperative treatment with insulin and glu- 
cose intravenously. 

The paper above thus briefly summarized constitutes a contribution to 


the subject of diabetes which well repays study in the original. 
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